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Narrative for: OGDEN QIL

Oil Characterization Analysis Including TPH and Oil Fingerprinting by GC/MS SIM
WA #R1A00119

This narrative covers the samples received from the Ogden railyard site between the dates of 3/9/2000 and 3/10/2000.
Lockheed Martin/REAC received a total of 22 soil/sediment and 16 water samples for full ¢il characterization which
mcludes TPH analysis, oil fingerprinting, and quantitation of saturated hydrocarbons and PAH compounds.  The samples
were extracted and analyzed for oil analysis/oil characterization using an extensive SIM-Oil method. Due to the large
volume of samples collected, and limited amount of lab space and exiraction equipment, the samples were only extracted
for BNA, and the extracts split for both BNA and oil analysis: The extraction procedure for BNA and oil are identical, except
for the surrogates spiked. This decision was rriade to extract all the samples within hold time, and minimize cost, and sample
preperation time. Naturally, this decision was made after discussing it with the WAM. The internal standards were added
1o the “split” sample before injection. There were no “oil” surrogates spiked ir the samples to prevent interferences with
the BNA chromatograms and TIC compounds; the BNA surogates did not interfere with the 0il-SIM program. The
surrogate and MS/MSD for the BNA analysis should serve as sufficient QA for the oil analysis; besides, a MS/MSD
program is not required for the oil analysis. Although the samplers collected samples for both BNA and oil analysis, only
the BNA sample was extracted. Below is a summary of the samples received, with the analysis request. Samples with a
chain of custody number in brackets {} mdicate that the chain of custody in brackets contain the duplicate samples. Some
chain of custodies were received with duplicate samples, and a separate box checked for both oil analysis, and BNA analysis.
As mentioned previously, only the BNA sample was extracted and split for both BNA and full oil analysis.

COC# Date Recd. # Samples Analysis Requested Matrix
02049 3/10/00 20 ENA Sediment
{02058} 0il
02030 3/10R0 2 BNA + 01 Sedinent
02063 310100 2 Oil Surface Water
0119-001 3/09/00 3 BNA Surface Water
{0119-009} 01l
0119-0019 3/09/00 7 BNA Surface Water
f0119-0118} 0il
0119-0028 3/49/00 ' 4 BNA + Oil Surface Water

The two samples received on COC# 02063 were the only samples in which the samplers hag requested only oil analysis
and no BNA analysis. The otl surtogates were spiked in these samples, and a recovery table has been generated.

The “full scan” oil and TPH method is outlined in the drafis submitted by J.Syslo in May of 1996 titled, "Procedures for the
Estraction and Analysis of Oil as Source Oil, and Oii Found in Aqueous and Solid Matrices,” and used in conjunction with
the method titled “Revised Draft Action Plan for Analyses of Qil Spill Bioremediation Samples". These two methods are
a compilation of method 8015B, SW846, D3328, Marine Safety Laboratories Notice 5200.9, and a several other methods
used by the US -Coast Guard, Environment Canada, and other labs who are currently developing methods for SIM oil
analysis and oil characterization techniques. The focus of the methods are to characterize oils based using standard oil
fingerprinting techniques, PAH and PAH homologue pattersis, saturated hydrocarbon patterns and distributions, and sterane
and [riterpane comipounds and their intrinsic relationships within source oils.

All water samples were analyzed with no dilution.  The final volume for most of the soil samples was 5.0ml. All water
samples were tree of 6il contamination. The blank contained trace smounts of saturated hydrocarbons ranging from C24
to C34. These would not be detected by the BNA analysis. This saturated hydrocarbon pattern is most likely due to some



“wax” type compound. This analysts speculates that it is probably related to the soap, or detergents used to rinse the
glassware. The contamination is minimal, and wilt be subtracted from future projects,

In summary, the oil contaminating the sile is alleged to be a mixture of a heavy oil such as a motor oil, or some type of
grease (lubricant). Due to the absence of normal-saturated hydrocarbons and the lack of the isoprenoids of pristane and
plivtane, it appears that these samples have undergone a high degree of both evaporative as well as as natural biodegredative
weathering. The relatively low abundance of PAH’s and PAH homologue patterns, coupled with the hopanes and steranes
patterns also supports this premise. There also appears te be a secondary source creosote contaimination, possibly fiom
a refined creosote source of either coal tar, or o1l.  Besides the unusually high levels of PAH éompounds in some of the
samples, this is evident by the presence of the compound anthracene m the samples. Uncracked and or refined crude oils
normally do not contain detectable levels of anthracene, only phenanthrene.  This creosote source can be considered
relatively “fresh” as compared to the oil and grease found on the site. This is evident by the presence of the two methyl
naphthalene isomers in the samples, which are readily, and quickly removed by evaporative weathering. Overall, the
samples contained a mixture of highly weathered fuel ofl, (either a mix of #2 and #6), some grease, a creosote source, and
possibly a synthetic oil. A more detailed discussion of these classes of oils can be reviewed in the Qil Fingerprinting section
of thus report.

All calibration checks were within the aceepted -+ 25% criteria. The analysis required three cal checks consisting of SHC-
PAH, TPH. and Hopane/Sterane range. All smrogates were acceptable. As in the past, MS/MSD pairs are not required
or requested for oil analysts. .

—

This data package contains all the result tables, and smrogate tables associated with the samples received.

Exiraction Procedure



All samples were extracted according to the BNA SOP except for the two water samples requested for oil analysis.
One liter of sample was spiked with 50 vl of a 400 ug/ml surrogate solution consisting of d10-Anthracene, 5a Androstane,
and d62-Triacontane. The samples were extracted by seperatory funnel as cuilined in SW-846 and concentrated to a final
volume of 1.0 ml.  Prior 1o analysis, 20 ul of a 500 ppm solution of internal standard mix is added to the 1 ml aliguet that
1s used for the analysis; 10 ul of the nternal standards was added to any 500 ul split BNA exfract.

Analytical Procedure

An HP 3890 Gas Chromatograph. equipped with a 5972 Mass Selective Detector and controlted by an HP-

* ChemStation using windows- based Enviroquant software.

The imstrument conditions were:

Column Restek Rtx-3 (crossbonded SE-54)
30 meter x 0.25mm ID, (.50 um
fiim thickness

Injection Temperature 2/0°C

Transfer Temperature 290°C

Temperature Program 30°C for 3 min :

10°C/min to 295° C, hold for 10 mi
25°C/min to 305° C, hold for 27 min

Splitless Injection Split time = 0.75 min
Injection Volume 1ul

Electron Multiplier +200 EMV above tune

The GC/MS systern was calibrated for SHC and PAH compounds using a 3 point range at 1.0, 5.0, 10, 25, and 50.0
pg/mL. The hopane and sterane also uses a 5 point alibration range at (.5, 1.0, 3.0, 10, 25, and 25.0 ng/ml.. The TPH
calibration range was 1000, 3000, 10000, 25000, and 50000 ug/ml All samples were quantified using either the average
response factor obtained from the calibration range, or the response factors from the calibration check. Before analysis each
day, the systern was tmed with 50 ng DFTPP in the lineer scan mode. Samples were quantified for satwrated hydrocarbons,
pab's, TPHs, hopanes, steranes and the pah homologues using the internal standard method. The TPH concentration was
calculated for each sample by manually mtegrating the area of the chromatogram produced by extracting ion 85, and dividing
by the average response factor from the calibration range. Ion 85 is a widely known representative ion of hydrocarbons and
not subjected to phthalate or other unwanted interferences.

An extraction blank was extracted with each of the baiches. The blank contained a very minute amount of saturated
bydrocarbons ranging from C24 to C34. These would not be detected by the BNA analysis. This saturated hydrocarbon
patiern is most likely due to some type of lab contamination. ... possibly related to the overall giassware washing procedure.
The pattern. 1s indicative of a “wax” type compound. This analysts speculates that it is probably rejated to the soap, or
detergents used 10 rinse the glassware. The contamination is minimal, and will be subtracted from future projects,

There were no MS/MSD pairs analyzed for this stage of the project.  MS/M.D pairs check extraction efficiency for a variety
of matrices: The BNA swrogates, and BNA MS/MSD pairs should suffice as a measure of extraction efficiency.

The TPH stock standard was prepaved by mixing #2 fuel oil, #6 fuel o1l, and a ughly weathered crude ofl (obtained from
a well ot a site) at the ration of 1:2:2, Since the oil contaminating the site was unknown, it was speculated that this ratio or
oils would be fairly representative of the types of oils that one would encounter al a railroad yard. Other laboratories which
unatvze TPH by GC/FID of GC/MS use ¢ TPH standard of #2 fue] and motor oil at a 1:1 mixture. The REAC standard is
a slight modification of this train of thought.



@
' The SHC results are listed in Table 1.0, and the PAH results listed in Tabje 2.0. The conceniration of the detected
compounds was caleuiated nsing the following equation:

DFx A, xV,

C o e

RF,,.xV,xVolxD

where
C, =  Concenfration of analyte (ug/L)
DF = Dilution Facter
A, =  Areaof analyte
=  Volume of extract (ul)
RF,.= Average Response Factor (unitless)
V., = Volume of extract injected (ul)
Vol=  Volume of sample (ml)
D = Decimal per cent solids

Response Factor calculation:

, The response factor (RF) for the standard is quantitated based on the area respanse from the average or the
. calibration range or the continuing calibration check as follows:

A,

[

(3
where,

RF = Response factor for a specific analyte
A, = Area of the analyte in the standard
L = Mass of the analyte in the standard

ve = RE,+.+RFE,
n

and .
n = number of Samples



Analytical Procedure for Full Oil Characterization in Seil using GC/MS

This method outlines the analytical procedure for samples which are extracted and analyzed for oil analysis/oil
characterization using the an extensive SIM-Oil method. The complete method is outiined in the drafts submitted by
1.Syslo in May of 1996 titled, "Procedures for the Extraction and Analysis of Oil as Source Oil, and Qil Found in
Agueous and Sotid Matrices,” and used in conjunction with the method titled "Revised Draft Action Plan for Analyses of
0Oil Spill Bicremediation Samples”. These two methods are a compilation of method 80158, SW846, D3328, Marine
Safety Laboratories Notice 5200.9, and a several ather methods nsed by US Coast Guard, Environunent Canada, and
other labs who are currently developing methods for SIM ol analysis and oil characterization techniques. The focus of
the methods are to characterize oils using standard cil fingerprinting techniques, PAH and PAH homologue patterns,
safurated hydrocarbon patterns and distributions, and sterane and triterpane compounds and their intrinsic relationships
within source oils. This new analytical method is still in the "pilot" stage and is subject to future changes to improve its
performance.  This method is for the long or full version of the method. This method (called QILSDMI, of
HOPSTERI) is refered to as the full scan method and covers all analytical paramaters. An abbreviared method
(TPHSIM} has been adopted to quantitate only the TPH and Hopanes in samples,

Extraction Procedure

Prior to extraction each sample was spiked with 500 ul of a 400 ug/ml swrogate mixture containing
anthracene-d,;, Sa-androstane, and triacontane-d62. Thirty grams of sample was mixed with sufficient
anhydrous sodium suifate, and Soxhlet extracted for 16 hours, then concentrated to a final velume of 10 mL.
Prior to analysis, 20 ul of a 500 ppm solution of internal standard mix is added to 1.0 mL of extract used for the
analysis. The internal standard solution contains: phenanthrene-d,,, chrysene-d,,, and perylene-d,,
tetradecane-d,, and tetracosane-d,, .

Analytical Procedure
An HPS890/5972 Gas Chromatograph/Mass Spectrometer (GC/MS), equipped with a 6890 autosampler
controlled by a PC Computer equipped with HP Enviroquant Software computer, was used to analyze the

samples. This is a Selective lon Montoring (SIM) analysis run at +250 volis above the tupe value.

The instrument conditions were:

Coluun Restek Rtx-5 (crossbonded SE-54)
30 meter x 0.25mm [D, 0.50 yum Blm thickness
Columy Flow 1.1 mL/min EPC Enabled
Injection Temperature 290°C
Transfer Temperature 290°C
Source Temperature &
Analyzer Temperature Centrolled by thermal transfer of heat from Transfer Line
Temperature Program 50°C for 0.5 min
20° C/min to 295° C held 8.5 min
25° C/min to 310° C hold 15 min
Splitless Injection Splitess time = 1.00 min
Injection Velume - 1uL

Must use 2 mm I straight liners packed with 10
mm plug of silanized & conditioned glass wool.

Three separate SIM calibration ranges are analyzed for this analysis: a TPH range using $ oil standards at
1000, 3000, 10000, 25000, and 50000 pg/ml; a hopane and sterane range including the surrogate compounds
at0.5,1.0,5.0, 10, and 25 pg/ml; and the Saturated Hydrocarbens and Pahs range meluding the swrogates at
3, 1.0, 3.0, 10, 25 and 30 pg/mL. The TPH/oil should be a similar produet, or ideally obtained from the sile.



Two separate method files are used for the analysis: OILSIMI, which contains an id file for the saturated
hydrocarbons, pahs, and surrogates, and HOPSTERI which contains only the hopane, sterane, and surrogate
compounds. The TPH can be quantitated using either method since one only measures the area of ion 85 for
the TPH. The TPH area for each sample is obtained by generating an extracted ion chromatogram of the
hydrocarbon ion of m/z 85 then integrating the area of all the peaks including the oil “hurmp™. The resopnse
factor is calculated using the internal standard method, using the area of the sum of two hydrocarbon internal
standards tetradecane-d30 and tefracosane-dso.

Before analysis each day, the system was taned with 50 ng decafluorotriphenylphosphine (DFTPP) in the
linear scan mode, and then must pass three calibration check standards: One being a TPH standard at 10000
pefml, a )0 ug/mL standard of the SHC and PAR compounds, and a standard mixture of hopane, sterane
and surrogate compounds at 5.0 pg/ml each.  The responses of each calibration check were evaluated by
comparison to the average response of the calibration curve,  If the client were to request a “full scan™
.analysis, then all three calibration checks would be evaluated. The surrogates waould be caleulated nsing
OI1.STMI method average response factor. The steranes and hopanes are calcuated manually vsing QuattroPro
programs. [f the client were to request TPH only, the SHC calibration check need not be analyzed, only the
TPH and hopanes calabration checks. The surrogates are calculated using the HOPSTERI method average
response factor. The sum of the C29 hopane (17a(H),2 1B(H)-30-nerhopane) and €30 hopane
(17a(H),21B{)-hopane) are vse to represent the hopane concentrations for normalizing TPH data. These are
the two most abundant hopanes and are widely recormmended in oil literature, The concentration of the 15
hopanes and 13 steranes in the samples are calculated based on the hopane and sterane compoounds in the
daily check; Itisnot cost effective to order all the known hopanes and steranes. The hopane and sterane data
is gernerally used to establish a “pattern” to either be used for source oil identification ar for bioremediation
monitoring, so therefore a quantitative result for reach compound is not essential,

The TPH concentration is calculated using the sum of all the peaks in the extracted ion chromatogram using the
TPH ion m/z 85. TheTPH resulis are listed in Table 1.11 and reported as mg/Kg (ppim} in the soil based on
dry weight.. The concentration of the TPH was calculated using the following equation:

DFxA xI XYV,
C -
“  AXRF(orRF,)xVaV,

where
Concentration of target analyte (ing/Kg)
Dilution Factor
= Area of target analyte: Ton 85 for TPH
= Mass of specific internal standard (ng)
= Volume of extract (pl)
= Area of specific internal standard. TPH uses the sum of two internal standards.
- Response Factor {fonitless)

average Response Factor

Volume of extract injected (ul)

Volume of sample (nl)

=]
T
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The RF,,, is used when a sample is associated with an initial calibration curve. The RF is used when a sample
15 asseciated with a continuing calibration curve.



Response Factor calculation:

. The RF for each specific analyte 1s quantitated based on the area response from the continuing calibration
check as follows: ’
A x I
A s X 1,
. where
RF = Response factor for a specific anatyte
A, = Area of the analyte in the standard
L, = Mess-of the specific internal standard
A, = Area of the specific internal standard
I, = Mass of the analyte in the standard
RE - RF, +...+RF,
e~ n
and
n = namber of Samples
. The SHC and PAH results are listed in Table 1.11. The concentration of the detected compounds was
calculated using the following equation;
DFxA xI.xV,

C =
“ A XRF(orRF_)xVxV,

where

I

Councentration of target analyte (ug/1)
Dilution Factor

= Atea of tarpet analyte

Mass of specific intemal standard (ng)
Volume of extract (ul)

= Area of specific mternal standard
Response Factor (unitless)

average Response Factor

= Volume of extract injected (ul)
Volome of sample (mL)

1

I
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}
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The RF,,. is used when a sample is associated with an initial calibration curve, The RF is used when a
sample is associated with a continuing calibration curve.

Response Factor calculation: .

. : The RF for each specific analyte is quantiated based on the area response from the continuing calibration
check as follows;



_ A, x 1,
A:‘s X r:r

where
RF = Response factor for a specific analyte
A, = Area of the analyte in the standard
L, = Mass of the specific internal standard
A, = Artea of the specific intermal standard
L = Mass of the analyte in the standard
RF +...+RF

Bow = =

and

n = mnumber of Samples

Listed below are the compounds and hamologue. groups with their respective quaniitation internal standard when using
the method the full scan OTLSIMI.

Naphthalene-d8 Phepanthrene-d10
nC8 thyu nC15 SHCs nC16 thru nC23 SHCs
Naphthalene & C1N thru C4N isomers Fluorene & C1F thoo C3F isomers
: Pristane
Phytane
Dibenzothiophene & CLD thru C3D isomers
Phenanthrene
Anthracene & CI1P/A thiu C3P/A izomers
Anthracepe-d10 {surr}
Sa-androstane {surr}

Chrvsepe-d] 2 : e e-d
Fluoranthene . Benzo{b)fluaranthene
Pyrene & C1F/P + C2F/P isomers Benzo(k)fluoranthene
Chrysene & C1C + C2C isomers Benzo(e)pyrene
Chloestane {Steranes} Benzo(a)pyrene

- Pervlene

indeno(1.2.3-cd)pyrene
Dibenzoa,h)anthracene
Benzo(g,h,i)perylene

Hopane {moretane / hopanes}

d30-Tetracos ' Sum of d30Tetradecane + d50-Tefracosane
nC19 trunC38 Total TPH using m/z ion 85

d62-Triacontane {swr}



When using QILSIMI, below is listed the characteristic jons for all target compounds, internal standards and swrogates,

d¥-Naphthaiene {18} ] 136
Qctane C8 - 83
Nonane C? 85
Decane C10 85
Undecane C11 85
Naphthalene 128
Cl-naphthalene isomers ) 142
C2-naphthalene isomers . 156
C3-naphthalene isomers 170
C4-naphthalene isomers : 184
Dodecane C12 : 85
Tridecane C13 . 85
Teiradecane C14 85
Pentadecane C15 85
d10-Phenanthrene {is} ' 188
Hexadecane C16 . 85
Fluorene ) 166
C1-fluorene 1somers 180
C2-fluortne isomers ' 194
C3-Aluorene isomers 208
Heptadecane C17 85
Pristane 85
Dibenzothiophene 184
Cl-dibenzothiophene isomers 198
C2-dibenzothiophene isomers 212
C3-dibenzothiophene 1somers 226
Quctadecane C18 85
Phiytane 85
Phepanthrene 178
Anthracene 178
C1-phenanthrens/anthracene isomers 192
C2-phenanthrene/anthracene isomers 206
C3-phenanthrene/anthracene isomers 220
d12-Chrysene {is} 240
C27 Baa-cholestane and other Sterane isomers 217
Flucranthene 202
Pyrene 202
C1-fluoranthene/pyrene isomers 216
C2-fiuoranthene/pyrene isomers 230
Chrysene ' 228
Cl-chrysene isomers 242
C2-chrysene isomers 256
d12-Perylene {is} 264
Benzo(bfluoranthene . 232
Benzo(k)fluoranthene 252

Benzo{e)pyrene 252



Characteristic lons for Target Compounds and Surrogates (cont'd)

rr.

COMPOUND: _Quagt Jon:

Benzo(a)pyrene 252
Perviene 252
Indeno(l1,2,3-ed)pyrene 276
Dibenzo{a.h)anthracene 278
Benzo(g,h,i)perylene 276
C30 17B(H},21a(H) hopane & other hopane isomers . 191
d50-Tetracosane {is} ' . 66
Nonadecsne C19 85
Eicosane C20 83
Heneicosane C21 : 85
Docosane C22 85
_Tricosane C23 85
Terracosane C24 85
Pentacosane C23 85
Hexacosane C26 : ’ 83
Heptacosane C27 o 85
Octacosane C28 ) g5
Nonacosane C29 85
Triacontane C30 85
Hentrtacontane C31 ’ 83
Dotriacontane C32 85
T Tritriacontane C33 . 85
. Tetratridcontane C34 ' 85
Pentatriacontane €335 - 85
Hexatriacontane C36 &5
Qctatriacontane C38 85
d30-Tetradecane {is} 66
Total TPH 85

uses sun: of  d30-Tetradecane {is}
& dsQ-Tetracosane {is}



Some projects only require a only TPH results, which require using the method HOPSTER.I: listed below are each
compound with the characteristic/quant ion for a TPH only type of analysis using GC/MS. The hopane data is vsed for

normalization procedures.

Compoupd:

d30-Tetradecane {is}
d50-Telracosane fis)
Total TPH

d10-Phenanthrene {is}
d10-Anthracene {surr}
Sa Androstape {sar)

di2-Perylene {is} :
C3¢ 170k, 21a(H) Hopane and other hopane isomers

d50-Tetracosane {15}
d62-Triacontane {surr}

Quant Jon

66
66
85

188
188
260

264
191

66
66
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TABLE 1.X Results of the TPH Analysis in Water by GC/MS
Using Modifed Method B0158
WA # R1A00118: Ogden Railyard

Cong. TPH MDL
Sample No. _Sampling Location {ma/l} {mail}

WELKD309D0 Water Blank
0118-0670 WRD12A
0118-0096 WRO1BA
0118-0087 WRO18ADup
0115-0184 SC2A
0118-0200 33881A
0115-0287 WRONA
0119-0288 WROT1ADup
0119-0057 WRO104
0119-0228 RD3A
01190241 FEBA
0118-0328 FBA
0118-0124 WRO244,
01150124 WRO24A MS
01150124 WRO244 MSD
WEBLKO315200 Water Blank
AD115-0326  21SPSA
AD115-0330  FBA
0118-0137 WRO264
0118.0162 BC3A,
D148-0162 ms BC3AMS
0118:0162 ms BC3A MSD

(=]
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TABLE 1.X Results of the TPH Analysis in Soll by GCAMS

Using Modifed Method 80158
WA # R1A00119: Ogden Railyard
Results Based an Dry Waight
Conc. TPH MDL
Sa No. Sampling Location {ma/Ka} {mo/Kal
SBLKO30S Sand Btank u a3
BO118-0270 FEA u 33
B0119-0252 SCIA 1300 280
BO118-0286 ROIADUP 1600 520
801190265 RO3A 1800 820
B0 19-0245 BC3A 170 J 210
BO119-0250 335524 1000 i 240
BO119-0273 ADITO24 T30 ’ 230
B0119-0334 FBA u 33
B0118-0334 ms FBA U 33
BO119-0334 msd FBA u 33
B80115-0384 215P5A 130 a5
B0418-0300 WROSA . 1100 590
BO119-0305 WRO12A 780 3a¢
BO1159-0309 WRO0184 1800 410
BOH19-0336 ADIALA ) 2100 J 2100
B0119-0307 WRO14A 280 260
BC118-0302 WRO114 130 J 310
BO119-0312 WRE21ADUP 3iTo 260
BO118-0311 WRO214 . 200 - J 240
BO115-0319 WRO258 410 260
'B0118-0314 WRO225, 370 230
BCY18-0215 - WRO2ZADUP - 420 . 270
EONIS-D27 WR24A 2200 570
BO0119-0322 WR2BA 870 as50
BO115-0322 ms  WR284A 1400 350

BO118-0322 msd WR28A 1200 350
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0il Fingerprint Analysis: Using GC/MS Fi moerpnnts
Ogden Rail Yard

This report contains the analytical results for the 22 sediment and 16 water samples received from the Ogden
Rail Yard site for Ol Fingerprint Analysis. The traditional o1l GC/FID fingerprint method, ASTM method
D-3328, is used to characterize an oil, or contarminated soil based on the visual ol pattern generated from a
sample chromatogram. This traditional method is most effective when a suspected “source” o1l is provided
since the GC/FID method relies solely on visually matching hydrocarbon patterns (“fingerprints”) of samples
with the source. Since the samplers did not provide a source, or suspected source, the lab must improvise,
adjust, and adapt their current methods and instrumentation to provide additional investigative information
than that of the traditional visual hydrocarbon “fingerprint”. The FID method (GC Method 8015B) has
been modified 5o the analyst utilizes a GC/MS as an analytical tool 1dehtify or ascertain the origins of the
site contamination or site oil. The GC/MS provides additional information on not only the hydrocarbons,
but on compounds such as the PA’s , steranes, triterpanes, and isomeric methyl-dibenzothiophene and
alkylated PAH compounds which are highly resistant to bio-degradation and or natural weathering.

All the samples were analyzed for qualitative otl fimgerprints using the GC/MS to characterize/identify the
samples. Although there are many variables that one can mvestigate with the GC/MS, for this project the
following “fingerprints” were used to characterize/identify the oils contaminating the site:

The TPH fingerprint for the hydrocarbons using ion 83.

The hopane pattemns between 29 and 50 minutes using ion 191.

The overall PAH “fingerprint” using the pah’s and their alkylated homologues,

A selected pah homologue fingerprint using the C1 Fluoranthene and C1 Pyrene isomers ( C1 F/P) between.
24 and 29 minutes for ion 216. Since most of the oil was weathered, and there wasn’t many distinct pah
pattemns, this pattern remained intact for most of the samples.

The sterane patterns between 30 to 38 minutes (ion 217) were not used because there was either an
abundance of background interferences. This may be due to natural steranes in the sotl, or a secondary
organic source such as amimal feces/urme, or an old decaying algae source.

Since no reference oil, or suspected source oils were provided, results are based on matching the samples to
five site samples. The samples that were chosen were Location SCIA; RD3A, AOI102A, WRO19A and
21SPSA. These samples were fairly representative of the rest of the samples on the site,  Traditionally, it 1s
customary for the analyst to write a brief synopsis on each sample analyzed based on the GC/MS data, but
due to the enormous volume of samples, I will only comment on the samples which were chosen for
comparison. Samples that matched the representative samples can be considered as being contaminated with
the same type of o1, or combination of oils.

On the following page 1s a table summarizing the results of the o1l fingerprmting matches. The critenia of M
for “match” and PM for “possible match” are derived from ASTM-D3328 reporting criteria. For aesthetic
purposes, only the samples with matches, or possible matches were indicated; otherwise the table would be
filled with extraneous information such as NM for “not match” and IM for “indeterminate match” for all the
non matched samples. The categories for the matching criteria are explained on a page proceeding the table,
along with the analysts overall conclusions based on the interpretation of the chromatograms and data.



Below is a Iist of the “classifications” of oil on the site. Samples with “M” for match with the classified
samiple are considered to be contaminated with, or have a similar contamination of the classified sample, ie,
they have the same type of oil, or mixmre of oils in the sample. The mixtures were based on the change in
pattern of the hopane compounds, and/or the C1 fluoranthene/pyrene pattern. The C1 flouathene/pyrene
pattern was detectable and common in most of the samples, and free of major interferences.

Classifications:

Sample SCIA type:

* This sample contained a weathered heavy oil, such as a #6 or #4 oil, or a some type of grease or lubricant

derived from a crude source. It contained an abundant hopane pattém which was not contaminated or
distorted from imterferences or a secondary source of contamination. This judgement is based on the analysts

_experience with reviewing thousands of hopane patterns normally associated with oils which are derived from

a crude source. The sterane pattern was also undistorted and what one would consider “normal” for a crude
derived oil. Due to the low abundance of saturated alkanes, thts oil has undetgone extensive weathering
which is possibly due to both evaporative and naturally occurring biodegradative mechanisms, Thereis a
relatively high abundance of odd number saturated alkanes in the C24 thre C34 range compared to the even
number alkanes within this range. This pattern has been documented in literature as a result of naturally
oceurring biodegredation, where the bacteria/organisms have a preference for the even number alkanes over
the odd number alkanes. The sample contains a broad distribution of pah compounds at a relatively low
concentration, which is normal for a weathered oil.

Sample 21SPSA type:

This sample did not contain a significant amount of oil, but did contain a high level of pah compounds. The
pattern of pahs indicate that this sample may be contaminated by a secondary creosote source, or a highly
weathered #2 o1l or a mixture of both, Since the sample contaimed high levels of napthalene and the methyl
napthalene isomers, it could be assumed that most of the pahs are from a creosote source, such as wood
treating products. If the sample contamed a weathered #2 o, usually, the lighter pah compounds are the first
ones to disappear. There is no source to compare for this analyst to make ascertain the origin of the high
levels of pah compounds.  The creosote source of this sample possibly originates from a cracked oil, or
ereosote source that used a large amount of heat to separate and prepare the creosote mixture, This is evident
by the amount of anthracene relative to phenanthrene in the sample. Heavy crude oil samples, and non-
cracked oils have insignificant amounts of anthiracene in the oil. This sample also had a very unusua] hopane
pattermn, which may be due to a highly degraded and weathered o1l source, or may be some naturally occurring |
phenomena. The sterane pattern is also highly distorted, and not normal for crude oil source. The other
samples that were classified as mixtures, used this sample as the “dilution” or source of mixtures. Based on
the visual patterns (fingerprints) of the hopanes and steranes, as well as the €1 fluoranthene/pyrene patterns,
a relative mixture ratio was established by the analyst. Most of the samples on the site were classified as a
mixture of oil of the SCIA type, with various amounts of the pah compounds as well as the unusual hopane

. pattern of 21SPSA.

Sample WRO19A type:

The samples that match this class appear to be a mixture of the SCIA o1l and about 20 to 30 % of the pah and
unusual hopane pattern of 21SPSA. This presumption is evident in the changes of the hopane patterns and
the pattern of the C1 Fluoranthene/Pyrene isomers. Based on the relative peak heights in both patterns, one
can estimate that the oil from type SCIA has and additional mixture of about 20 to 30% of the creosote



compounds as well as hopane compounds of 2ISPSA. This ratio is highly speculative, and there may be
other factors contributing to this change in both pah and hopane patterns. Without secondary proof of
another source of contamination, it can be reasonably concluded that there is a mixture of at least two types of
oil and or pah source to produce the pah pattemns and hopane patterns of these samples. The steranes could
not be used as an indicator in this case since there may have been other naturally oceurring sources or steranes
on the site which affected the patterns. Althongh there are may other pah patterns for comaparrison, the
C1fluoranthene/pyrene pattern was abundant in all the samples. the others pah patterns were either not
present, at low concentrations, or had undergone various stages of weathering which altered the pattems so
that they could not be used for a conclusive match mmdicator.

Sample RD3A type:

These samples are similar to the WRO19A samples except the mixture of 21SPSA oil 1s at a level of 30 to
70% compared with the SCIA oil.

Sample AOT102A type:

These samples were totally unique as compared to the other samples. Besides the hopane pattern, the pah
pattemns were totally different than the other samples. This sample type also contained a large unresolved
bump of hydrocarbons, which were mainly composed of exther cycloalkanes or compounds with a double
bond in them. This assumption is made based on the ration or ion 83 to the tph jon 85 in the entire hump
chromatogram. A high level of 83 indicates either a synthetic o1l, or an o1l that has undergone extensive
biodegradation. This oil assessment based on ion 83 is not a standard screening/assessment tool with the
standard REAC fingerprinting analysis, This is solely this analysts opmion based on observations of the
past few vears of oil analysis, and possibly soon to be implemented 1 the oil characterization program.
Additionally, the C1 phenanthrene/anthracene pattems (which was not present in all the other samples, and
therefore not used to classify the oils) of these samples were totally dissimilar to all other site samples. The
ratio of anthracene to phenanthrene was also unusnally high for these samples. This would indicate a
different source of pah compounds, of a totally different source of oil, possibly a synthetic oil. In this
analysts opinion, this may be ap oil similar to that of a refined motor oil. The pah patterns of this o1l did not
appear in any other o1l either because of a low concentration of this type in the other oils, or possibly a
localized contamination.

Conclusion:

Traditional oil fingerprinting uses a source oil to compare unknowns so the analyst has a reference to
determine whether the contamination, or oil, is derived from the suspected source. For this site, no source
was provided, nor a reference given, so the analyst had to evaluate all the samples against each other and try
to determine whether there was a common source contamination or multiple sources. After reviewing all the
data, this analyst has concluded that the samples at this site are contaminated with a variety of oil: possibly a
#6 oil, some type of hevy lubricant, a creosote source vnrelated to oil, possibly #2 oil or diesel fuel, a
synthetic oil, and maybe even a naturally occurring hopane and or sterane source. With this many types of
contaminants, fingerprinting the samples proved somewhat difficnlt, unless the samples were divided into
degrees of contamination classes. The samples appeared to be various mixes of all or some of the above
mentioned contaminants. The samples chosen for the classification may uot have contained the highest
concenirations of contamination, and were chosen for the relative purity of the assessment patterns, as well
as randemly according to the order in which they were analyzed.

The water samples did not contain any detectable levels of oil for fingerprinting assessment.  Samples that



were analyzed as MS/MSD pairs can be considered as duplicate samples for the oil fingerprinting aualysxs
since these samples were not spiked with any oil compounds.

In the future, this analyst would like to request that the samplers collect a site background sample from the
area. This sample should be in an area possibly uphill from the ground slope where it would not receive any
o1l contamination from the site due to mun off of ground water, or contamination from undergronnd aquifers
from the site. This 15 mainly to obtain a sample of what is suspected as “natural” hopane and sterane pattems
from the background soil from the Salt Lake City area. Samples froni previous sites in this area have also
displayed vnexplainable imusual hopane and sterane type patterns.



TABLE 1A X Resulls of the Oil fingerprint Analysis in Seil by GC/MS
Using Modifed Method 80158
WA # R1A00119; Ogden Railyard
Samples are Compared lo Calegorized Site Samples for Malching Puropses

Additional

. WROM9A RD3A fnternal
Sample Mo, - Sampling Location SCIA  (2030% Mix) (30-70% Mry  AOI102A 21SPSA indicators (1) _Comimenls
SBLKO30S Sand Blank X X X X X nd
BO119-0270 FBA X . X X X nid
BO1 19-0252 SCIA [ C1F/P __|Possible weathered ¥6 off of heavy byicant.
B0119-0266 RD3IADUP ) M C1FPm_|A mixture of pessibly two of oil
80119-0265 RD3A M €1 FPm | A mixtire of possibly two of qit
B0O119-0249 BC3A M - C1FP _ |Possibl theted #6 ol or heavy fubri
B0119-0259 33552A M C1 FP m_ |Pussible wealheed #6 oil of heavy ubricant.
B0119-0273 AOHO2ZA ' M C1 PtA | Totally difietent hapanes. and pah palterns. posaible synthet
B0O119-0334 FBA X X X X X nd
B0118-0334 ms _|FBA X X X X X nd
B0119-0334 msd [FBA X X X X X nd
BO119-0384 215PSA M €1 FiPm  |Possibl te{pah) soures; also A hopane pattern
B0119-0300 WRO3A PM nd Low palux, Jow oll, | hof pat
B0119-0305 WRO12A M C1FPm  [Possible weathered #6 oil of lmavy Jubth
B0119-0309 - WRO12A M C1FP__ [Possible weathered #6 oil or heavy lubtb
B0119-0336 AQIAdA ] M C1PtA__ | Totahy diférent hopanes, and pah patiemns, possible synthet:
B0119-0307 WR0O14A M C1FPm _|Possible weathared #9 ol ot heavy lubr
B0119-0302 WRO11A M C1F/Pm  |Possibh fwred #5 oil of heavy Wbricant,
B0119-0312 WRO21ADUP M o Possible weathered #5 olf or heavy hibi
B0119-0311 VWRO21A M nd Possible weathered #6 oil or heavy lubrl
B0119-0319 WRO254 M 1 FiPm  [Possible weathersd #6 oil of heavy lubricant,
B0O119-0314 WR022A M C1 FPm_ [Possible weathered #8 oil of heavy lubricant
BO119-0315 ' WRO22ADUP M C1FPm_[Passible weatherad #6 oit of bavy lubri
B80119-0317 WR244 M Ci FfiP m__ |Possibt thered #6 oil o heavy lubi
BO115-0322 WR28A M C1 /P m__[Possible weathered #5 oil or haavy lubri
B0119-0322 ms [WR2IBA M C1FiP m_ |Possibie wealhered #9 ail or heavy lubricant
B0119-0322 msd |WR28A M C1FPm_ [Possibl thered #5 oil of heavy lubrican.

X denotes no oil lingerptinl detected
M denoles Match
PM denotes Possible match

(1) Samples with addilional matching internal indicalors:

C1F/P= €1 methyl Fluorene and Pyrene patterns used as match indicalors.

C1F/P m = C1 methyl Fluorene and Pyrene paiterns of the mixtures matched.

nd - denotes no pattern delected; Concentration of oil, or pah compounds are insufficient.

C1PiA= C1 methy Phenanthrene and Anthracene palterns used as maltch indicators, This patlern was unique only to these samples.
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TABLE 1.0 Resuits of the Oll Analysis for Saturated Hyrdrocarbons (SHCs) in Water

WA# R1A00119: Ogden Railyard

0118-0124MSD

Sample Ne. 01180281 0119-0328 0118-D124 0119-0124 M3

Sample Location FBA FaA WRO24A WRO24A WRO24A

GC/MS File Name L1444 L1445 LM1446 L1447 1M1448

Matrix Water Water Water Waier Water

Dildion Factor t.0 1.0 1.0 1.0 10

% Moisture 100.00 100.00 100.00 100.00 100,00

Units ug/L ug/L ugilL ugi. ugt
Compound Name Conc. MOL Cone. MDL Cone. MDL Cong. MDL Cong. MDL
c8 u 1.00 u 1.00 U 1.00 U 1.00 U 1.00
co u 1.00 - u 1.00 u 1.00 u 1.00 U 1.00
Cig u 1.00 U 1.00 U 1.00 u 1.00 U 1.00
c19 U 1.00 u 1.00 U 1.00 U 1.00 U 1.00
ci2 U 1.00 U 1.00 u 1.00 U 1.00 u 1.00
c13 u 1.00 U - 1.00 U 1.00 U 1.00 U 1.00
14 u 1.00 U 1.00 U 1.00 u 1.00 u 1.00
c15 U 1.00 U 1.00 1] 1.00 Cf 1.00 U 1.00
cle o) 1.00 U 1.00 u 1.00 J 1.00 u 1.00
ci7 U 1.00 U 1.00 U 1.00 v 1.00 u 1.00
PRISTANE u 1.00 u 1.00 u 1.00 U 1.00 u 1.00
Cid u 1.00 U’ 1.00 u 1.00 U 1.00 U 1.00
PHYTANE u 1.00 ) T 1.00 u 1.00 u 1.00 U 1.00
cig u 1.00 U 1.00 U 1.00 U 1.00 u 1.00
cz0 U 1.00 U 1.00 U 1.00 u 1.00 u 1.00
c21 u 1.00 u 1.00 i 1.00 U 1.00 u 1.00
c22 3] 1.00 & 1.00 U 1.00 3] 1.00 U 1.00
CZ23 ¥} 1.00 u 1.00 U 1.00 026 J 1.00 015 J 1.00
C24 014 4 1.00 0234 1.00 034 0 1.00 055 ) 1.00 04J 1.00
c25 023 ) 1.00 042 J 1.00 074 J 1.00 078 J 1.00 081 J 1.00
oy} 035 J 1.00 059 J 1.00 1.21 1.00 1.17 1.00 1.3 1.00
c27 041 J 1.00 085 J 1.00 1.67 1.00 1.33 1.00 1.77 1.00
cz8 044 4 1.00 088 J 1.00 1.63 1.00 125 1.00 1.83 1.00
c29 0.39 J 1.00 076 J 1.00. 1.6 1.60 1.14 1.00 1.75 1.00
c30 037 J 1.00 065 J 1.00 12 1.00 087 J 1.00 1.28 1.00
C3t 025 J 1.00 045 1.00 093 J 1.00 0.63 J 1.00 097 J 1.00
c32 0180 1.00 029 J 1.00 05 J 1.00 o4 J 1.00 055 J 1.00
C33 Q.14 J 1.00 6z2J 1.Q0 035 J 1.00 027 J 1.00 036 J 1.00
Ca4 u 1.00 D13 J 1.00 018 J 1.00 017 J 1:.00 0.19 J 1.00
oxcLH u 1.00 U 1.00 01t J 1.00 013 ) 1.00 011 J 1.00
36 u 1.00 v 1.00 v 1.00 U 1.00 U 1.00
c37 U 1.00 u 1.00 U 1.00 u 1.00 u 1.00
€36 W] 1.00 U 1.00 L 1.00 U 4.00 €] 1.0C

Mote: The concentration for C37 is estimated

J - Concentrations are estimated ang below the MDL

Crpden Waters
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Water
WA# R1A00119; Ogden Railyard

Sample No. Blank 0118-0070 C o DM18-DR3s 0119-0097 0115-0184
Sample Location VWBLKO0309 WRO12A WRO18A WRD18ADuUp SC2A
" GC/MS File Name L1434 LM1435 Lm1435 LM1437 LM1438
Matrix WATER BLANK Water : Water Woater Water
Dilution Factor 1.0 . 1.0 1.0 1.0 1.0
% Moisture 100,00 100.00 100.00 100.00 100.00
Units ug/L ugil : uwfl - ugiL . ug/L
Compound Name Conc. MDL Cong, MD1 Cone. MDL Conc. MDL Cone, MDL,
c8 u 1.00 U 1.00 U 1.00 U 1.00 U 1.00
Co u 1.00 u 1.00 U 1.00 U 1.00 u 1.00
10 u 1.00 u 1.00 u 1.00 U 1.00 u 1.00
Ccit U 1.00 u 1,00 u 1.00 U 1.00 U 1.00
ci12 U 1.00 u 1.00 u 1.00 U 1.00 U 1.00
ci13 U 1.00 u 1.00 U 1.00 8} 1.00 U 1.00
C14 U 1.00 u 1.00 U 1.00 U 1.00 U 1.00
c15 U 1.00 u 1.00 u 1.00 U 1.00 U 1.00
c16 U 1.00 u 1.00 u 1.00 u 1.00 U 1.00
€17 u 1.00 U .00 8] 1.00 U 1.00 U 1.00
PRISTANE ] 1.00 u 1.0D U 1.00 u 1.00 U 1.00
ci18 U 1.00 u 1.00 U 1.00 u 1.00 u 1.00
PHYTANE u 1.00 U 1.00 Y 1.00 u 1.00 u 1.00
ci1g u 1.00 u 1.00 u 1.00 U 1.00 U ©1.00
c20 u 1.00 u 1.00 U 1.00 U 1.00 U 1.00
c Lt 1.00 U 1.00 8] 1.00 u .00 u 1.00
c22 u 1.00 u 1.00 U 1.00 U 1.00 u 1.00
c23 U 1.00 02.J 1.00 01 J 1.00 01 J 1.00 0.11 J 1.00
c24 047 & .00 043 ) 1.00 031 4 1.00 D34 J 1.00 017 J 1.00
) c25 . 0.42 J 1.00 08 J 1.00 0.7 4 1.00 D73 J 1.00 041 J 1.00
c26 Q73 J 1.00 1.14 1.00 114 1.00 1.24 1.00 056 3 1.00
. ca27 086 J 1.00 15 1.00 1.58 .00 1.7 1.00 073 J 1.00
c28 0.89 J 1.00 1.47 1.00 1.48 1.00 1.73 1.00 072 J 1.00
’ c29 084 4 1.00 148 1.00 1.48 1.00 183 1.00 074 4 1.00
c30 1.37 1,00 1.2 1.00 1.08 1.00 1.22 1.00 053 J 1,00
c3 . 0.58 J 1.00 0.97 J 1.00 0835 J 1.00 0,89 } 1.00 0.42 4 1.00
c32 0.38 J 1.00 0.59 J 1.00 048 J 1.00 049 J 1.00 022 J 1.00
C33 023 ) 1.00 038 J 1.00 0.28 1.00 027 J .00 0417 J 1.00
C34 015 J 1.00 0.27 J 1.00 D15 1.00 013 J 1.00 - 0.14 J 1.060
35 013 4 1.00 023 J 1.00 u 1.00 Lt 1.00 033 J 1.00
C3g u 1.00 ¢z 1.00 U 1.00 0] 1.00 U 1.00
ca37 u 1.00 U 1.00 U 1.00 U 1.00 U 1.00
C38 X U 1.00 U 1.00 U 1.00 u 1.00 y 1.00

Note: The concentration for C37 is esfimated
J - Concentrations are estimaied and below the MDL
Ohrelen Walers
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons {SHCs) in Water
WA# R1A00119: Ogden Railyard

Sarnple No. 0119-0200 0119.0287 0118-0288 0119-0057 01180228
Sample Location . 33851A : WRO11A VROt 1ADUP WRO1CA RDO3A
SCIME File Name LM1438 LM1440 LMi441 LM1i442 L1443
Matrix . Water Water Water Water Water
Dilution Factor 1.0 1.0 1.0 1.0 1.0
% Mpisture 100.00 . 100,00 100,00 100,00 . 100.00
Units veil ugil ug/l ug/l ug/L
Compound Name Cane. MDL °~  Cone. MDL Canc. MDL Cone. MDL Cone. MDL
ca U 1.00 U 1.00 u 1.00 u 100 u 1.00
fal-} u 1.00 U 1.00 U 1.00 v 1.00 U 1.00
C10 H 1.00 U 1.00 U 1.00 u 1.00 U 1.00
€11 ] 1.00 u 1.00 u 1.00 v 1.00 U 1.00
ci2 u} i.00 ] 1.00 U 1.00 v 1.00 U 1.00
c13 U 1.00 u 1.00 u 1.00 ) 1.00 u 1.00
c14 U 1.00 ) 1.00 U 1.00 U 1.00 u 1.00
c15 u 1.00 u 1.00 H 1.00 U 1.00 U 1.00
ci8 u 1.00 u 1.00 U 1.00 v 1.00 1] 1.00
C17 U 1.00 1) 1600 o 1.00 u 1.00 U 1.00
PRISTANE ] 1.00 U 1.00 u 1.00 U 1.00 U 1.00
c18 U 1.00 U 1.00 u 1.00 U 1.00 U 1.00
PHYTANE U 1.00 u 1.00 u 1.00 4] 1.00 u 1.00
ci9 u 1.00 u 1.00 u 1.00 0 1.00 u 1.00
cz20 5] 1.00 u 1.00 U 1.00 u 1.00 U 1.00
c21 U 1.00 ] 1.00 u 1.00 u 1.00 ) 1.00
c22 u 1.00 u 1.00 u 1.00 v 1.00 u 1.00
c23 011 J 1.00 014 ) 1.00 D12 J 1.00 0.13 J 1.00 v 1.00
c24 017 J 1.00 038 4 1.00 029 J 1.00 034 4 1.00 023 ) 1.00
- c2s 03 4 1.00 076 J 1.00 053 J 1.00 064 J 1.00 034 J 1.00
. C26 054 ) 1.00 1.2 1.00 079 J 1.00 091 J 1.00 082 J 1.00
c27 059 J 1.00 16 1.00 1.05 1.00 1.14 1.00 061 J 1.00
C28 ped J 1.00 156 1.00 1.02 1.00 1.16 1.00 061 J 1.00
c29 057 J 1.00 1.48 1.00 1.0 1.00 1.07 1.00 054 J 1.00
Cc30 045 J 1.00 1.07 1.00 o7 ) 1.00 082 J 1.00 0.46 J 1.00
o3 03J 1.00 08 J 1.00 055 J 1.00 Q72 J 5.00 033 4 1.00
- £32 019 ) 1.00 041 1.00 027 J 1.00 D.44 J 1.00 0.21 4 1.00
C33 012 J 1.00 025 J 1.00 D018 J 1.00 a3 J 1.00 016 J 1.00
C34 U 1.00 012 ) 1.00 011 J 1.00 023 J 1.00 011 ) 1.00
€35 u 1.00 u 1.00 U 1.00 07 J 1.00 U 1.00
£36 U 1.00 U 1.00 U 1.00 u 1.00 u 1.00
car U 1.00 u] 1.00 U 1.00 1] 1.00 U 1.00
C38 U 1.00 1] - 1.00 U 1.00 U 1.00 U ~1.00

Note: The concentration for C37 is estimated
J - Concentralions are estimated and below the MDL
Oeden Walers



TABLE 1.0 Resuits of the Oil Analysis for Saturated Hyrdrocarbons {SHCs) in Water
WA# R1A00119: Ogden Railyard

Sample No. WBLK03152000 AD118-326 AD115.0330 118-0137 01180182
Sample Location LAB BLANK 21SPSA FBA WROZ26A ' BC3A

GCMS File Name Lit1459 LM$460 L1461 LM1452 LM1453

tMatric Water Watar Watet Water Water

Dilution Factor 1.0 1.0 1.0 1.0 1.0

% dMoisture 100 . 100 100 100 100

Units vg/lL ’ ugiL : ug/L ugll ug/l
Compeund Name conc. MDL Conc, MDL Cone. MDL Conc MDL Conc. MOL
c8 u 1.00 u 1.00 u 1.00 u 1.00 U 1.00
co u 1.00 052 J 1.00 ] 1.00 U 1.00 u 1.00
cio U 1.00 U 1.00 U 1.00 | 1.00 u 1.00
c11 L 1.00 u 1.00 u 1.00 U 1.00 U 1.00
c12 U 1.00 U 1.00 u 1.00 [V 1.00 u 1.00
c13 U 1.00 u 1.00 u 1.00 U 1.00 u 1.00
ci4 U 1.00 u 1.00 u 1.00 U 1.00 u 1.00
cis U 1.00 016 J 1.00 1] 1.00 ] 1.00 U 1.00
ci6 U 1.00 0.37 J 1.0 u 1.00 |5 1.00 u 4.00
Ci7 U 1.00 047 J 1.00 U 1.00 u 1.00 u 1.00
PRISTANE U 1.00 04 4 1.00 v 1.00 U 1.00 u 1.00
c1e u 1.00 0,13 J. 1.00 u 1.00 u 1.00 U 1.00
PHYTANE 8} 1.00 0.2t 4 1.0 U 1.00 L 1.00 ] 1.00
cte U 1.00 015 J 1.00 U 1.00 u 1.00 U 1.00
c20 U 1.00 U 1.00- u- 1.00 u 1.00 u 1.00
c21 U 1.00 0.42 J .00 u i.00 u 1.00 u 1.00
c22 u 1.00 03 4 1.00 U 1.00 & 1.00 U 1.00
c23 U 1.00 L0587 2 1.00 U 1.00 U 1.00 U 1.00
c24 0110 1.00 063 4 1.00 015 J 1.00 025 ) 1.00 025 J 1.00
ca5 0234 1.00 1.63 1.00 032 J 1.00 049 J - 1.00 049 J 1.00
C26 043 2 1.00 2.41 1.00 462 1.00 079 J 1.00 079 J 1.00
c27 055 J 1.00 5.63 1.00 0.94 J 1.00 1 1.00 1 1.00
cz8 068 J 1.00 4.82 1.00 1.12 1.00 1 1.00 1 1.00
c29 064 J 1.00 12.8 1.00 1.11 1.00 Doe ) 1.00 0.99 J 1.00
c30 054 4 1.0 3.36 1.00 082 J 1.00 076 J 1.00 076 J 1.00
c3 0.33 J 1‘0.0 26 1.00 047 J 1.00 057 4 1.00 057 4 1.00
c32 027 3 1.00 1 1.00 022 J 1.00 03J 1.0¢ 034 1.00
C33 014 J 1.00 069 J 1.00 011 J 1.00 0z2J 1.00 02 J 1.00
€34 013 J 1.00 0.46 J 1.00 ] 1.0 D12 J 1.00 012 ) 1.00
cas U 1.00 Q324 1:00 ] 1.00 U 1.00 U 1.00
C3s U 1.00 225 J 1.00 ] 1.00 u 1.00 U 1.00
a7 L 1.00 0.16 J 1.00 U 1.0D U 1.00 U 1.0C
C33 U 1.00 0.18 J 1.00 U 1.00 ‘U 1.00 U 1.00

Nate: The concentréltion for C37 is estimated

J - Concentrations are estimated and below the MOL

Ogden Waters
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TABLE 1.0 Resutts of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Water

WA# R1A00119: Ogden Railyard

¢

Sample No. 01150162 0115.0162
Sample Location BC3AMS BC3A MSD
GCMS File Name .M1464 LM1465
Matrix Water Water
Dilution Factor 1.0 1.0
% Maisture 100 100
Units ug/ll ugfl .
Compound Name Canc, MDL Cone. MDL
(w1} ] 1.00 u 1700
cg U - 1.00 u 1.00
ci0 08 1.00 u 1.00
ci1 - u 1.00 u 1.00
ci2 024 J 1.00 U 1.00
ci3 ’ u 1.00. v 1.00
Cc14 U 1.00 U 1.00
£18 13} 1.00 L 1.00
Ci16 U 1.00 u 1.00
TCa7 U 1.00 U 1.00
PRISTANE u 1.00 u 1.00
c18 L 1.00 u 1.00
PHYTANE u 1.00 U 1.00
c19 U 1.00 u 1.00
c20 u 1.00 u 1.00 -
c21 035 J 1.00 L 1.00
c22 1.09 1.00 U 1.00
cz23 06 J 1.00 U 1.00
Cz4a 073 J 1.00 017 J 1.00
c25 1.3 1.00 031 J 1.00
. C26 ) 1.74 1.00 045 1.00
c27 378 1.00 0685 & 1.00
c28 278 1.00 ne 1.00
C29 3.33 1.00 o654 ) 1.00
c30 255 1.00 g4g ) 1.00
cH 2.18 1.00 037 J 1.00
caz2 1.5 1.00 018 4 1.00
C33 . 087 J4 1.00 014 J 1.00
C34 049 J 1.00 U 1.00
c3s 031 J 1.00 U 1.00
Cis 017 J 1.00 U 1.00
C37 - 017 J 1.00 U 1.60
C38 017 J 1.00 0 1.00

Note: The concentration for C37 is estimated
J - Concentrations are estirmated and bejow ihe MDL
Ogden Warers
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons {SHCs) in Soil

‘WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No. SBLKD31300 B0118-0270 B0119-0252 B0118-0266 B0119-0265
Sample Location Sand Blank FBA SCIA RD3ADUP RD3A
GCMS File Name LM1466 LM1467 LM1468 C L1469 LM1470
Matrix SAND BLANK SOk SOl sSQIL soiL
Dilution Factor 1.0 1.0 1.0 1.0 1.0
% Solid 100.00 100.00 58.90 26.90 26.70
Units mg/Kg my/Kyg mg/Kg mg/Kg mgig
Compound Narme Cone. MDL Cone. MDL caone, MDL Cone. MDL Conc. MDL
cs U 0.03 U 003 U 0.3 U 0.6 U 06
. Cs {1 0.03 U 0.03 U 0.3 U 0.6 U 0.6
c10 U 0.03 v 0.03 0.03 J 0.3 U 08 U 0.6
c11 U 0.03 U 0.03 ops J 0.3 006 J 0.6 o1 Q6
ci2 u 0.03 U 0.03 0.07 J 03 03 J ce 0zJ 0.6
C13 v 0.03 u 0.03 c.osJ 0.3 0.0E J o6 0.09 J 06
c14 U 0.03 U 0.03 0.08 J 03 - U 0.6 008 J 06
c15 v 0.03 U 0.03 0.3 J 0.3 04 J a6 0.2 J 06
ci8 u 0.03 U 0.03 014 0.3 0.07 J 0.6 0.08 J 0.6
€17 u 003 U 0.03 02 0.3 02 J 0.8 0.2 4 08
PRISTANE ) 0.03 U 0.03 62J 03 007 4 06 01 J 08
cie U 0.03 U 0.03 o1J 0.3 0,08 J 08 014 06
PHYTANE U 0.03 U 0.03 o.z2J 0.3 U 0.6 U 0.6
c19 u 0.03 U 0.03 0.2J 0.3 02J 08 02.J 08
czo U 0.03 u 0.03 024 03 01J 0.6 0z 06
cz U 0.03 U 0.03 03 0.3 08 J 086 0.7 08
cz2 U 0.03 U 0.03 02 0.3 024 08 03 a6
c23 d 0.03 1] .03 0.6 03 0.8 08 1.4 06
C24 u 0.03 u 0.03 0.4 .3 05 J 08 CE J 0.6
Cc25 0.006 J 0.03 U 0.03 28 0.3 34 08 29 j03:]
jovis) 0.01J 0.03 0.008 J 0.03 09 0.3 1 08 1.3 0.6
c27 001 J 0.03 0.01 0.03 4 0.3 9.8 0.6 11 a.6
ca8 . 0.02J 0.03 o0t d 003 11 0.3 1.3 05 1.8 06
c29 o0 ) 0.03 0.01 J 0.03 85 0.3 14 0.6 16 08
c30 .01 J 0.03 0.01 4 0.03 1.1 0.3 t 0.6 1.2 o6
ctH 0.007 J 0.03 ©.006 J 0.03 6.9 0.3 5.8 08 sS4 0.6
c32 0.004 J 0.03 0.004 J 0.03 09 0.3 0.7 0.8 01J 0.6
Cc33 U 0.03 u 0.63 a1 0.3 1.8 06§ 1.7 06
C34 u 0.03 u 0.03 0.7 0.3 18 08 12 o6
Cc3s u Q.03 u .03 15 03 1 06 11 06
€36 U 0.03 U 0.03 0.7 0.3 1.1 (sX:] 1.5 0.6
c37 u 0.03 u 003" 08 03 06" 0.6 08 08
c38 U 0.03 v 0.03 0.8 0.3 05 J 08 05 J a6

Note: The concentration for C37 is estimated
J « Concentrations are estimated and below the MDL
Opgden Soily
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TABLE 1.0 Results of the Qil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil

WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No. BO118-0249 80119-0259 BO118-0273 B0118-0334 BD119-0334
Sample Location BC3A 33SS2A AQMD2A FBA FBA MS

GC/MS File Name L1471 LM1472 LM1473 LM1480 L1481

Matrix SOIL son sor SOIL SCOIL

Dilution Factor 1.0 1.2 1.0 1.0 1.0

% Solid 78.60 68.40 71.20 99.60 98.60

Linits mgfkg ma/Kg mg/Kg - ma/Kg my/Kg
Compound Name Congc. MDL Conc. - MDL Conc. MDL Conc. MDL Conc. MDL
cs U 0.2 U 0.2 v B2 U 0.03 U 0.03
ca U 0.2 U 0.2 u 0.2 u 0.03 u 0.3
ci0 U 0.2 0.03 0.2 003 J 0.2 u 0.03 U 0.03
N £ 0.2 0.07 J 0.2 003 ) 02 U 0.03 u 2.03
Ci2 v 0.2 .03 4 0.2 cos ) 0.2 u 0.03 v 0.03
C13 u 0.2 0403 J a2 043 J 0.2 u 0.03 u 0.a3
C14 u D2 005 J 0.2 0.04 J 0.2 U .03 u 0.03
c15 u 0.2 008 J 0.2 004 J 0.2 U 0.03 U 0.03
c16 u 0z 008 d 0.2 004 J 0.2 u 0.03 u 0.03
c17 U 02 ciJ 0.2 0.06 J 02 u 0.03 u 0.03
PRISTANE u 0z 04 0z . 0.07 J 0.2 u 0.03 U 0.03
cig U 02 007 J 6.2 0.02 4 0.2 u 0.03 u 0.03
PHYTANE U 0z 0.3 0.2 0.03J 0.2 5 D.03 U 0.03
c18 U 0.2 014 02 0.03 J 0.2 u 0.03 b 0.03
czo U 0.2 014 02 0.04 0.2 u 0.03 U 0.03
c2 u 02 0.4 J 0.2 0.07 J 02 U 0.03 v 0.03
czz 002 J D2 02 J 02 0.04 J 02 U 0.03 U 0.03
c23 D03 J 02 gz 0.2 0.06 J 0z 0.005 J 0.03 u .03
C24 003 J 0.2 oz 0.2 003 J . B2 oo J 0.03 u 0.03
25 009 J 02 o7 0.2 . b2y G2 cozJ 0.03 0.007 J 0.03
c26 D007 J 0.2 04 02 0.07 J 0.2 0.03 J Q.03 0.01J 0.03
cz7 01 ) 02 1.6 Q.2 02 0.2 0.03 0.03 0.02 J 0.03
czs 0.08 J D2 0.5 . 0.2 01J 02 0.04 0.03 0.0z J 0.03
c29 03 0.2 36 0.2 C.04J 0.2 0.03 0.03 002 J 003
Cz0 S0 d 02 ¢4 0.2 0.08 J 02 0.02J 0.03 .02 J 0.03
c31 0.2 0.2 1.1 0.2 05 02 g0z J 0.03 0.009 J 0.03
c32 01 s 6.2 0.3 02 0.07 4 0.2 6.01J 0.03 0.005 J 0.03
C33 02J 0z 0.6 0.2 01iJ 0.2 0.006 J 0.03 U 0.03
C34 g1 ) 0.2 0.3 0.2 014 0.2 0.004 J 0.03 U 0.03
Cc35 02J 0.2 0.9 02 U .2 U 0.03 u 0.03
c3e 01 02 0.4 0.2 U 0.2 U 0.02 u G.03
c37 0.2 0.2 0.6 0.2 ] 0.2 u 0.03 U 0.03
C38 . 0.2J 0.2 0.5 0.2 u 0.2 U Q.03 - U 0.03

"Note: The concentration for C37 Is estimated
J - Concentrations are estimated and below the MDL
© Chreden Sails



TABLE 1.0 Resutts of the Oil Analysis for Saturated Hyrdrocarbons {(SHCs) in Soil
WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

Samnpie No, B0119-0334 Bo1 19—0384 BO119-0300 BO119-0305 BO118-0309

Sample Location FBA MSD 218P5A WROSA WRO12A WRO19A
GCIMS File Name LMi1482 . LM{483 . " LM1484 LM1485 - LMi485
Matrix | SOIL . SQIL SOIL SO0 SOIL
Dilution Factor 1.0 1.0 1.0 1.0 ' 1.0
% Solig 99.60 74,00 28.4C 44.20 40,60
Units mo/Kg mgrKg mg/Kg mg/Kg ‘ma/Kg
Compound Name Conc. - MDL ° Cone. MDL cone. MDL Cone. MOL Conc. MDL
ce . u 0.03 i) 0.05 W) 06 U 0.4 U 04
cs U 0.03 u 005 i) 0.6 u 0.4 006 J 0.4
c10 u 0.03 u 0.05 8 0.6 u 04 (L 0.4
c11 u 0.03 002 J Q.05 4) Q.6 9] 04 4) 04
c12 U 0.03 D.06 0.05 0.08 J 0.6 U 04 01J 04
Ci3 u 0.03 U 0.05 uU 06 3] 0.4 U 04
ci4 U 0.03 U 0.05 u 0.6 U 0.4 u 04
ci5 U 0.03 U 0.05 u 0.6 U 0.4 0t J 04
C16 U 0.03 U 0.05 4] 0.6 U 0.4 0.07 4 04
c17 U 0.03 0.07 0.05 U 08 u 04 024 04
PRISTANE ] 0.03 003 J 0.05 v 08 u 0.4 U 0.4
C18 1] 0.03 0.01 J ons 8} 0.6 U 0.4 u 04
PHYTANE U 0.03 003 ) 0.05 Lt 06 u 0.4 U 0.4
c19 U 0.03 002 ) 0.05 05 J 06 0.4 0.4 U 04
C20 U 0.03 gozJ 0.05 U 08 U 0.4 U 0.4
T c2t ") 0.02 0.04 J o0s 044 06 02J G.4 03l 0.4
c22 - U .03 C.085 005 1] 0s 0% J 04 o1 J 04
c23 U .03 0.1 0.05 0.7 0.6 0.4 04 0.4 04
c24 0.003 J 0.03 0.08 0.05 04 06 03 J 0.4 04 0.4
c25 0.007 J 0.03 Q.3 0.05 1.7 06 15 0.4 .2 04
S C26 0.01) 0.03 02 0.05 0.8 0.5 08 0.4 0.6 0.4
c27 0.02 J 0.03 ER 0.05 92 0.6 5] 0.4 38 0.4
c28 0.0z J 0.03 05 0.05 1.4 6 1.3 .04 08 04
c2e ' 0.02 J 0.03 3 pos - 19 08 13 0.4 66 0.4
C30 0.01 J 0.03 0.2 0.05 0.6 VR 0.8 0.4 0.8 0.4
[CH] 0.007 J 0.03 05 Q.05 53 0.6 5 0.4 35 0.4
c32 D.G04 J 0.03 0.07 Q.05 . 03 J 06 03 J 0.4 0.7 0.4
C33 U o.03 0.09 0.05 e 06 09 0.4 1.4 ¢.4
C34 U 0.03 0.01 J D.C_}S 04 06 [R=] 04 08 0.4
c35 U 003 0.04 4 0.05 o1 J 0.6 034 0.4 08 04
o 5] U 0.03 01 0.05 28 06 0.6 0.4 0.6 0.4
caz ] 0.03 001 J 005 01 J 08 03 J 0.4 11 0.4
£38 4] 0.03 Q.02 J 0.05 03 J 08 DA d 04 0.5 0.4

Note: The concentration far C37 is estimated
J - Concentrations are estimated and below the MOL
Chrdent Sails
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TABLE 1.0 Results of the Qil Analysis for Saturated Hyrdrocarbons (SHCs} in Soil
' WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No. B0O119-0336 BO119-0307 B0118-0302 BO118-0312 BO118-0311
Sample Location AQI4A WRO144 WRO11A WRO21ADUP WRO21A

GC/MS File Name LM1487 LM1488 LM1459 LM3493 L3494

Matrix SOIL SOIL . S0OIL SOIL S0IL

Ditution Factor 1.0 10 iD 1.0 1.0

% Solid 7.80 64.90 53.20 £3.90 £9.80

Units mgiKg ma/Kg . mg/Kg mg/Kg mg/Kg
Compound Name_ Cont. MBOL Conc. MDL Conc. MDL Conc. MDL Cont. MDL
c8 ) 21 u 03 u 03 ] 0.3 ] 02
cs U 24 0.03 J 0.3 03J 0.3 007 J 0.3 0.04 J 0.2
c10 U 2.1 4] 03 u 0.3 L 0.3 U 02.
cn U 21 u 0.3 u c.3 u 0.3 U 0z
ciz U 21 0.05 4 03 U 03 u 0.3 U 02
c13 u 21 v 0.3 U 03 u 0.3 u 02
c14 u 21 0.6 0.3 u 03 u 0.3 u 0z
ci15 U 21 I 03 014 03 u 0.3 y 02
[aa]-} u 2.1 u 0.3 u 0.3 u 0.3 ] 0.2
c17 u 21 006 J 3 03 c3 004 4 0.3 0.04 J 02
PRISTANE u 2.1 003 J 03 01 0.3 u 03 U 02
Cc18 u 2.1 u 0.3 v 0.3 U 0.3 u 02
PHYTANE u 21 u 0.3 u 0.3 ] 63 U 0.2
c19 03J 2.1 014 0.3 03J 03 003 J 0.3 002 02
C20 U 2.1 U 03 u 0.3 u 03 u 02
c21 08 ) 241 007 J 03 02.J 03 Q.08 J Q3 0.08 J 0.2
c22 08 J 21 0.04 J 0.3 0z2J 0.3 0.04 J 03 003J 0.2
c23 158 ) 2.1 61 J 0.3 0.5 0.3 0.1 J 03 0.08 J 0.2
Cza 1734 2.1 ¢o7 J 03 0.4 0.3 014 03 0.08 J 0.2
c25 53 2.1 0.3 0.3 1.3 0.3 03 0.3 02 02
Cc26 23 21 012 0.3 08 03 02 03 01J 0.2
c27 21 21 1 03 4 0.3 1.1 03 07 0.2
cza 49 21 02J 0.3 1.3 0.3 0.3 a3 024 0.2
c29 61 24 27 0.3 7.2 03 4 03 22 0.2
C30 16 J 2.1 024 0.3 8 0.3 0z 03 01J 02
C31 35 2.1 0.6 03 5.8 0.3 a7 0.3 oS 6.2
caz a4 ) 21 01 J 03 1.9 0.3 01 J 03 - 0.07 J 0.2
Cc33 1J 2.1 02 J 03 2.9 0.3 024 03 01J 0.2
C34 29 2.1 012 03 1.3 0.3 007 J 0.3 0.06 0.2
c3s 098 J 2.1 02 J 03 1.6 03 013 0.3 01J 0.2
C36 48 - 2.1 624 03 07 0.3 008 ) 03 01 J 0.2
c37 U 21 01 J 0.3 o7 03 U 0.3 0.05 J 0.2
38 1.4 2.1 0.07 J 0.3 05. 0.3 0.06 J 0.3 0.07 J 0.2

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
{hrilen Soils
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TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons (SHCs) in Soil

WA# R1A00119; Ogden Railyard
Results are Based on Dry Weight

Sample No. B80119-0315 B0119-0314 BD119-0315 T BO119-0317 80119.0322
Sample Location WRO25A WROZ2A WRO22DUP WR244 WR2BA

GC/MS Fite Name L1485 L1456 LM1457 L1498 L1499

Matrix S0IL SOl SOIL S0OIL SOt

Dilution Factor 1.0 1.0 1.0 1.0 1.0

% Solid 4,90 7260 62.10 29.40 48.20

Unifs mg/Kg mgiKg mo/Kg mg/Kg mo/Kg
Compound Name Conc. MDL Conc. MDL Cone. MDL Cone, MDL Concg. MDL
o] U 03 U 0.2 u 03 u 06 u 03
of:} 0.03 4 03 003J a2 0.07 J 0.3 008 J 08§ 0.04 J 03
c10 U 83 u 0.2 u 0.3 u 0.6 U 03
ci1 0.03 J 0.3 u 0.2 004 J 03 u 0.6 u 03
c12 U 0.3 u 02 U 03 U 0.6 .U D3
C13 u 0.3 u 02 u 03 u 086 1] 03
c14 u 0.3 ] 02 u 03 u 0.6 u 03
c15 0.03.) 0.3 oo g 0.2 003 J 0.3 024 [n X3 0.o7 3 03
c16 U 0.3 B 0.2 u 03 ] 08 006 J 03
c17 0,05 0.3 0.06 J 02 006 J 03 04 J 06 02 03
FRISTANE U 03 002 J 0.2 u 0.3 01 J 06 0.07 J 03
C18 u 0.3 0.03 J 02 u 0.3 08 08 034 03
PHYTANE 005 J .03 0.04 J 0.2 0.04 M 03 03J 0.6 04J 03
c1e 009 J 03 0.04 J 0.2 c05 ) 03 62J 06 01 J 03
c20 006 J . 0.3 0.03J 0.2 0.03 J 03 0z2J 08 0.08 J 03
c21 0.09 J 03 014 0.2 04 J 0.3 08 0B 02J 03
caz2 005 J 0.3 0.08 J 0.2 0407 J 03 04J 08 01 J 03
c23 02J 0.3 0z2J 0.2 03 J 03 0.9 06 0.3 03
Cc24 02J 0.2 014 02 01 J 03 07 08 034 03
c25 0.7 03 05 02 06 0.3 29 06 11 03
c26 03J 03 0.2 02 021J 0.3 1.4 08 05 G3
c27 4.8 0.3 1.5 0.2 241 0.3 91 06 28 Q3
28 0.4 0.3 0.4 0.2 0s 03 21 06 0.6 03
c29 =4 03 39 02 7 03 23 06 6 03
C3ao 0.2 J 03 0.2 0.2 03 0.3 15 08 05 0.3
cH 1.2 0.3 0.9 02 1.5 0.3 95 06 24 0.3
c3z 02J 03 024 0.2 02J 03 0s 06 04 c.3
c33 ) 03 03 0.3 0.2 03 0.3 2.1 06 [eX-] 03
C34 0z2J 03 1) 0.2 01 J - 0.3 0.6 08 0.3 0.3
c35 02J 0.3 0z J 0.2 02J 0.3 1.1 06 0.6 03
C36 0.2J 02 02J 0.2 03 03 14 .8 03 c3
C37 . 0.08 J 03 007 J 0.2 01 J 0.3 05 J 0.6 0.4 03
C3i8 - o1 J 0.3 0.1 J 0.2 0.09 J 0.3 0.6 0.6 03 J 0.3

Nate: The concentration for C37 is estimated
J - Concentrations are estimated and beiow the MDL
Ogalen Soils

CAQPCWOILMOGDENOGEHC S0 WE2



TABLE 1.0 Results of the Oil Analysis for Saturated Hyrdrocarbons {SHCs) in Soil
WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

Samptle No. BO115-0322 801180322
Sample Location WR28A MS WR2B8A MSD
GL/MS File Name LM1500 L1501

Matrix SOIL SOIL

Dilution Factar 1.0 1.0

% Solid 458,20 48.20

Units mg/Kg marKg
Compound Name Cone, MDL Cone. MDL
c8 u 03 U 0.3
co9 0o3 ) 03 004 J 03
c10 G058 J 03 0.08 J4 03
ci1 u 43 U 0.3
ci2 04 0.3 U 0.3
c13 v 0.3 Y 0.3
c14 Y 0.3 U 8.3
C15 014 03 009 J ‘0.3
Ci6 0.08 J 0.3 007 J 0.3
ci17 03 ) 03 02 J 0.3
PRISTANE 014 0.3 009 J 0.3
Cc18 01J 03 01 J 0.3
PHYTANE 0zl 0.3 01 0.3
c19 02.J 03 024 0.3
c20 01J 03 01 J 03
c21 0.4 0.3 03 0.3
cz2 03J 0.3 024 0.3
c23 R 0.3 05 03
C24 04 0.3 0.4 03
c25 1.5 0.3 1.3 D.3
c26 o8 0.3 0.8 0.3
cz7 5.3 03 3.7 0.3
c28 1.3 0.3 1 0.3
c29 15 03 8.4 0.3
c30 0.9 0.3 08 03
c31 a7 a3 258 03
c3z 035 02 06 0.3
c32 1.1 03 1 03
C34 0.4 0.3 05 .3
C35 0.8 03 07 03
C36 05 03 0.4 0.3
c37 ' 05 03 a5 03
C38 0.4 0.3 0.3 J 0.3

Note: The concentration for C37 is estimated
J - Concentrations are estimated and below the MDL
Ogien Kuils '
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Table 1.1
Distribution of n-Alkanes and TPH
Sample No. ’ Blank
Sampha Lozation . WBLKO303

Decans c10 00
Lindecanse o1t . 0.0
Dodecane C12 . 0.0
Tridecane c13 0.0
Tetradecane - D14 0.0
FPentadecans c15 0.0
Hexadecane Ci6 0.0
Heptadesane c17 ; 0.0
Pristane - PRI - 0.0
Octadecane C18 0.0
Phytane PHY 0.0
Nonadecansg c19 0.0
Eicosane c20 0.0
Heneizssane c21 0.0
Docosane c22 0.0
Tricasana c23 0.0
Tetracosane Cc24 0.2
Pentacesane Cc25 0.4
Hexacosane £26 7
Heptacosane c27 0.9
Octacosane cz8 0.8
Nonacosane c29 0.8
Triacontane C30 1.4
Heniriacontans cH 0.6
Datriacontane c32 0.4
Tritrtacontane C33 02
Tetratriacontane 34 . 0.2
Pentatriacentane c3a5 04
Hexatriacontane c385 0.0
Hepiatriacontane c37 0.0
Octatriacontan cas

Wi= Woaathering tndex

CPl= Carben Preference index
RES = At Resolved Hydratarbons
LICM = Unresplved Complex Mixturg
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) Table 1.1
Distribution of n-Alkanes and TPH
Sample No. 0115-0070
Sample Location WRO12A J
2
Qctane [me=] 0.0
Nonane ca 00
Dacane c10 0.0
Undecane c11 0.0
Dedecane c12. 0.0
Tridecane €13 0.0
Tetradecane €14 a.0
Pentadecate €15 0.0
Haxadetane C16 . 0.0
Heptadecane ci7 0.0
Pristane PRi 0.0
Qctadeczne cis8 0.0
Phytane PHY 0.0
Nenadecane c18 0.0
Eicosane c20 0.0
Heneizosane o - 0.0
Docosane cz22 0.0
Tricosane c22 0.2
Tetracosans cz4 0.4
Pentacosane c25 08
Hexacasane C26 1.4
Heptacosane c27 15
Cctacosane c28 15
Naotacosang c29 15
Triacontane c3n i.2
Hentriacontane cHn 10
Potriacontane c32 06
Tritriacontane C33 0.4
Tetratriacontane s 0.3
Pentatriacontane c3s 0.2
Hexafriacontane C36 0.1
Heptatriazontane C37 0.0
Octatriaconta
O TAL
RESHRE SHLIGIA

Wi= Weathering Index

CPl= Carbon Praference index
RES = Alt Resolved HMydracarbons
UCM = Unresolved Complex Mixture

Courcenlralion {mgr gl
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Table 1.1
Distribirtion of n-Alkanes and TPH
Sample No. 0119-009&
Sample Location WRD1BA
Cctane C8
Nonane <9
Detane ci0
Undecane cH1
Dodecane c12
Tridecane C13
Tetradecane c14
Pentadecane c15
Hexadecans [#3]3
Heptadecane c17
Pristane PRI
Octadecane c18
Phytane PHY
Nonadecane c1
Eicosane c20
Henejcosane c21
Dacosane c22
Tricasane C23
Tetracosane - L24
Pantacosane c25
Hexacosane c26
Heptacosane cz7
Qctacosanz . C28
tNonacosane Tocz2e
Tracontane c30
Hentriacontane c3
Dotriacontane ca2
Tritriatontane c33
Tetratriacontane c
Pentatrizcontane C3a5
Hexatriacontane [oxc i)
Heptatriacontane c37

Wi= Woeathering index

CPl= Carbon Preference index
RES = All Rescived Hydrocarbons
UCM s Unresolved Complex Mixture

Conhcentratton imgikgl

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH

g Sample No. 0119-0097

. . Sample Location WRO18ADup
Octane C8 0.0
Nonane ce 0.0
Decang [ 1) 0.0
Undecane 11 0.0
Dodecane c12 ) 0.0
Tridecane c13 TR0
Tetradecane C14 0.0
Pentadecans Ci15 0.0
Hexadecane C16 0.0
Heptadecane ci7 - 0.0
Pristane PRI 0.0
Octadecane c18 0.0
Phytane PHY 00
Nonadacane c19 0.0
Eicosane c20 . 0.0
Heneicosane c2i o0
Docosane c22 0.0
Tricosane c23 G
Tetracosanse 24 03|
Pertacosans c25 0.7
Hexacosane C28 1.2
Heptacosane c27 1.7
Qrtacosane c28 - 1.7
Nonacesane c29 15
Triacontane £20 1.2
MHentriacontane wicy] 0g
Dotriacontane c32 . 05
Tritriacontane c33 03
Tetratriacontana C34 0.1
Pentatriacontane Cas 0.0

T ) Hexatrizcontane C36 0.0

. Heptatriacontane car 0.0

Wl = Weathering Index

CPl= Carbon Praference Index
RES = All Resolved Hydrocarbons
UCM = Unresoived Complex Mixture

n-Alkane Distribution
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Table 1.1
Distribution of n-Afkanes and TPH
Sample No. 0118-0184
Sample Location SC2A
l "! i ‘E-:-:': Erat

Octane cB 0.0
Nonane o] 0.0
Decane C10 0.0
Undetane c1t 00
Dodecane c12. 00
Tridecane c13 . 0o
Tetradecane c14 0.0
Pentadecans ct5 0.0
Hexadecane Ci1s o0
Heptadecans c17 0.0
Pristane PRI 0.0
Octagacane ci18 0.0
Phytane PHY 0.0
Nonadecane c19 0.0
Eicosape Cc20 0.0
Heneicasans o 00
Docosane c22 0.0
Trcosane 23 R
Tetracosane cz24 D.2
Pentacosane c25 - 04
Hexacosane c26 0s
Heptacosane c27 or
Octacosane c28 0y
Noracosane c29 0.7
Triacentane [otcii] 05
Hentriacontane c3 D4
Ootriacontane 32 0.2
Tritriacontane c33 02
Tetratriacontane C3a 18]
Pentafriacontane C35 0.1
Hexatriacontane C36 0.0
Heptatriacontane c37 0.0
Octat

Wi =  Weathering Ingdex

CPi= Carbon Preference Index
RES = Al Resolved Hydrocarbans
UCM = Unresclved Complex Mixitre

Concenfration [mgMKa

ti=Alkane Distribution
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Table 1.4
Distribution of n-Alkanes and TPH
. . Sample No. . 0118-0200
4 Sample Location 33581A

Octans cs o0
Nonane co 0.0
Decane s3] 00
Lindecane 1 00
Dodecane ci12: 00
Tridecane c13 . 00
Tetradacane c14 0o
Pentadecane ' 3} 0.0
Hexadecane c16 0.0
Heptadecans 17 0.0
Pristane PRI - 0.0
Qctadecane Cis 00
Phytane PHY 0.0
Nonadecane c19 00
Eicasane c20 0o
Hensicosane c21 0.0
Docosane c22 0.0
Tricosane c23 o1
Tetracosana c24 0.2
Pentacosane c25 0.3
Haxacosane <25 05
Heptacosane cz27 0.6
Qctacosane c28 X}
Nonacosane c29 0e
Triacontane C30 0.5
Hentriacontane cN i
Datriacontane c32 02
Tritriacantane c23 D1
Tetratriacontana c34 0.0
Pentatriacontane cas 0.0
Hexatriacontana cag 0.0
Heptatriacontane C37 0.0
Dctatriacontane

Wi=  Weathering Index

CPla Carbon Preferance Index
RES = All Resolved Hydrocarbons
LICM = Unresolved Complex Mixture

n-Alkane Distribution

07

Concenbrafon (mgKgl
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Table 1.1
Distribution of n-Alkanes and TPH
Sample No, 0115-6287
Sample Lotation WRO11A
Octane ce oo
Monane cs 00
Dacane c10 Q0
Undecane c11 0.0
Dodecane ciz, . 00
Tridecane c1i3 00
Tetradecane c14 00
Pentadecans €15 0.0
Hexadecane [ox]3 0.0
Heptadecane ci7 - 0.0
Pristane bRl 0.0
Octadecane c18 0.0
Phytane PHY 0o
Nonadecane c19 Q.0
Eicosane c20 Do
Heneizosanea c21 0.0
Decosane cz2 0o
Tricosane c23 0.1
Tetracosans Ccz4 G4
Pantacosane c25 08
Hexacosane c28 1.2
Heptacosane c27 ’ 16
Octacosans c28 18
MNonacosane c29 15
Triacentane C30 1.1
Hentriacontane (ox ] 08
Dotriacontane c32 0.4
Tritriacentane c33 03
Tetratriacontane c34q 0.1
Pentatriacentane €35 ' 130]
Hexatriacontane c35 Q.0
Heptatriacontane c37 0.0
Octatriacontane C38 0.0
T

Wi=  Weathering Index

CPi= Carbon Preference index
RES = All Reseolved Hydrocarbons
UCM = Unresolved Complex Mixture

n=Alkane Distribution

Contenltation imgKg)
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Sample No.
Sample Location

Octane
Nonane
Decane
tindecane
Dodecane
Tridecane

1 Tetradecane

Pentadecane
Hexadecans
Heptadecane
Pristane
Detadecane
Phytane
Nonadecane
Eicosane
Heneitesans
Docosane
Tricosane
Tetracosane
Pentacesanse
Hexacosane
Heptacosane
Octacosane
Nonacesang
Triacentans
Hantriacontane
Dotriacontane
Tritriacontane
Tetraiacontane
Fentatriacontane
Hexatriacontane
Heptatriacontane
Octatri

Table 1.1

cio
c11
c12
c13
Ci4
c15
C16
ci7
PRI

. C18

PHY
cig
cao
c

c22
C23
c24
c25
Cc26
cz27
cze
c29
Cc30
c3
caz
c33
C34
c3s
Cc35
c37

Distribution of n-Alkanes and TPH

£119-0288
WRO011ADUP

Wi=Weathering Index
CFla Carbon Preference index
RES = All Resolved Hydrozarbons
UCM = Linresolved Complex Miure

Concenlipllon imggl

n-Alkane Distribution
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Table 1.1
Distrlbution of n-Alkanes and TPH
Sample No. 01180057
Sample Lecation WRO10A

Ortane o] 0.0
Nonane co o0
Decane c10 0.0
Undecane c1 00
Dodecane c12 00
Tridecane c13 0.0
Tetradecane C14 0.0
Pentadecane c15 0.0
Hexadecane C18 0.0
Heptadecane €17 0.0
Pristane PRI 0.0
Octadecane C18 0.0
Phytane PHY 0.0
Nonadecane c19 0.0
Eicozans C20 (133]
Heneicosane c21 0.0
Docosane c22 0.0
Tricosane c23 1R ]

Tetracosane C24 03
Pentacosane C23 13
Hexacosane c25 13-}
Heptacosane c27 1.1

Octacosane - 028 1.2
MNonacesane c28 14
Triacontane C30 09
Hontriacontane 3 07
Dafriaconitane c32 0.4
Tritriacentane £33 03
Tetrattiacontane 34 0.2
Pentatriaconitens C35 0.2
Hexatriacontana c36 0.0
HMaptatriacontans caz 0.0
Octattiaco C38 00

HRESH

Wi=  Weathering ndex
CPl= Carbon Preference indax

RES = All Resolved Hydrocarbons
LICW = Unresolved Complex Mixdure

Concentration (mgrkgl

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
Sample Ne. 0119-0228
Sample Location © RD3A
Octane .- 0.0
Nonane cs - 0.0
Decane ci10 00
Undecane c1 0.0
Dodecane c12 : 00
Tridesans c13 oo
Tetradecane . C14 G0
Pentadecane C15 0.0
Hexadecane cts 00
Heptadacane c17 0.0
Ptistane PRI 0o
Octadecans 18 0o
Phytane PHY 0.0
Nonadesane (a3 )] 040
Eicosane c20 DO
Heneicosane c21 0.0
Docosane c22 00
Tricosane c23 00
Tetracosane Cc24 02
Pentacosane 25 03
Hexacosana C26 05
Heptacosane c27 06
Qctacosane C25 08
Nonacosane c29 Qs
Triacontane c30 a5
Hentriacontane ach 03
Dotriasontane €32 0.2
Tritriacontane c33 02
Tetratriacontane C34 01
Pentatriacontane cas - 00
Hexatiacontane C36 e
Heptatriacontans c37 0.0
cra

Wi= Weathering Index

CPl= Carbon Preference Index
RES = All Resclved Hydrocarbons
VCM = Unresolved Complex Mixture

Cang e afion imgXp)

n-Alkane Distribution
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Tabie 1.1
Distribution of n-Alkanes and TPH
Sample Mo, 0118-0241
Sample Location FBA
otk Ty e T

Octane cs oo
Nonane ca 0.0
Decane c10 0.0
Undacane c1 0.0
Dodecane c12 o0
Tridecane C13 ' 0.0
Tetradecans Ci4 fils)
" |Pentadecans ci15 0.0
Hexadecans c16 0o
Heptadecane c17 0.0
Pristane PRI 00
Qctadecane Cc18 &0
Phytane PHY 00
[Nonadecane c18 Q.0
Eicosane €20 0.0
Heneicosane c21 0.0
Docosane c22 0.0
Tricosane c23 0.0
Tetracosane C24 0.1
Pentacosane c2s 0.2
Hexacosane C26 0.4
Heptacosane c27 04
Octacosane c28 G4
Nenacasane c2s e}
Triazontana C30 G4
_ |Hentriacontane C31 03
Dotriacontane Cc3z2 0.2
Tritriacontane c33 04
Tetratiacontane Cc34 0.0
Pentatkriacontane c35 a.0
Hexatriacontane C36 Q.0
Heptatriacontans c37 0.0

Qrtatriacontane c38

TOTA

Wi=  Weathering Index

CPl= Carbon Preference index
RES = All Resolved Hydrocarbons
UCH = Unresolved Complex Mixture

Concertakon (mgKg)
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Table 1.1
Distribution of n-Alkanes and TPH
Sample No, 0119-0328
Sample Location FBA
Qctane CB 0.0
Nonane co 0.0
Decane c10 0.0
Undecans cn 0.0
Dodecane c12 o0
Tridecane €13 0.0
Tetradecane c14 ’ - 0.0
Pentadecane c15 0.0
Hexadacane C15, Q.0
Heptadecane c1i7 0.0
Pristane PRI 0.0
Cctadecane c18 00
Phytane PHY 0.0
Nonadecane c19 0.0
Eicosane c20 0.0
Heneicosane c21 0.0
Ducosane c22 0.0
Tricosane c23 0.0
Tetracosane ca4 ’ 02
Pentacosane c25 04
Heaxacosane c26 0.7
Heptacosane c27 o9
Octscosane c2s8 X}
Nonacosane c29 . DB
Triacontane C30 0.7
Hentriacontane c3 05
Dotriacontane ciz 03
Tritriacontana ca3 0.2
Tetrairiacontane C34 0.1
Pentatriacontane c35 0.0
Hexatriacontane C3s 0.0
Heptatriacontane Cc37 0.0
Octatriacantane
SHRE SRR

Wl= Weathering index

CPI= Carbon Preference index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
Sampie No, 0118-D124
Sample Location WRO24A
Decane ct0 s X1}
Undecans ci 0.0
Dadecane c12 . 0o
Tridecane c13 0.0
Tetradecane c14
Pentadscane C15
Hexadecans C16
Hepiadecane c17
Pristane PRI
Octadecane c18
Phytane PHY
Nonadecane Cc19
Eicosane c20
Heneicosane c21
Dacosane c22
Tricosane c23
Tatracosane c24
Pentacosane C25
Hexacosans C26
Heptacosane c27
Octacosane 28
Nonatosane C29
Triacontane Cac
Hentriacontane c3
Dotriacontans c32
Tritriacontane c33
Teatratriacontane C34
Pentatriacontane c3s
Hexatrizcontane c35
Heptatriacontane c37
pcuuiacgphna c3s8

Wi= Weathering Index

CPl= Carbon Preference Index
RES = All Resolved Hydrecarbons
UCM = Unresolved Complex Mixture

Concentralion ymgag)

n-Alkane Distribution
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Tabie 1.1
Distribution of n-Alkanes and TPH

Sample No. 0119.0124 MS
Sample Lozation WRD24A

Qctane

MNenane

Detane
Undecane
Dodecane
Tridecane
Tetradetane
Pentadecane
Hexadecane
Heptadesane
Pristane
Octadecane
Phytane
Nonadecane
Eirosane
Hensicosane
Docosane
Tricosane
Tetracosane
Pentacosans
Haxasecosane
Heptacosane
Octacosane
Nonacusana
Triacontane
Hentriacontane
Detniacentane
Tritriacontane
Tetratriacontane
Pentatriacontane
Hexatriacantane
Heptairiacontane

Wli= Weathering Index

CPla Carbon Preference index
RES = 4l Resolved Hydrocarbons
UCH = Unresolved Complex Mixture

ne-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
SN . Sample No. 0118-0124MSD
. Sampie Location WR024A

Qctane cs 0.0
Nenane co 0.0
Decans C10 0.0
Undezans o1 feXo)
Dodecane 12 o0
Tridecans c1l 0.0
Tetradecans ci4 00
Pentadecans C15 adv]
Hexadetans c15 00
Heptadecane c17 6.0
Pristane PRI Q.0
Octadecane <18 00
Phytane PHY 00 P
Nonadetans £18 00
Eicosans Cc20 0.0
Heneicosanse o2 0.0
Docesane c22 0.0
Tricosane c23 02
Tehacosane C24 04
Pentacosane c25 0.9
Hexacosane C26 13
Haptacosane cz7 1.8
Cctacosane £28 18
Nanacusane c29 1.8
Triacontane c30 1.3
Hentriacontana [wk g 10
Drafriacontane C32 a5
Tritriacontane ca3 0.4
Tetratriacontane cH 02
Pentatriacontane Cc35 R

. MHexatriacontane C38 o

RE

Wia Weathering index

CPl= Carbon Preference Index
RES = All Resclved Hydrocarbons
LICM = Unresolved Complex Mixture

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
Sample Ne, WBLK03152000
Sample L ozation LAB BLANK
Nenane - C8 0.0
Dacane c10 0.0
Undecane c11 0.0
Dodecane ci2 . 0.0
Tridecane ci3 0.0
Tetradacane c14 €0
Fentadecane c15 0.0
Hexadscane c16 0.0
Heptadecans c17 0.0
Pristane PRI 0.0
Octadecans C18 a0
Phytane PHY Q.0
Nenadecane C19 0.0
Eicosane €20 00
Heneicosane c21 0.0
Docosane c22 ag
Tricosane £23 a.0
Teiracosane c24 0.1
Pentacosane c23 02
Hexacosahe C26 04
Heptazosane cz7 06
Cctacosane c28 0.7
Nonacasane i} 06
Triacentane - C30 as
Hentriacontane C31 03
Dotriacontane c32 03
Tritriacontane <33 0.1
Teiratriacontane C34 0.1
Pentatriacontane cas 0.0
Hexatriacontane C36 0.0
Heptatriacontane ca37 0.0
Cctatriacontane c38 0.0

Wil=Woeathering index

CPi= Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Camplex Mixture

n-Alkane Distribution

Concentr ation jmgKg)

L AT CH T3 TR R T LTI L G CHCH CR ST S O M CM A CH CH C IR ST SN
r-Alkanes, CB- £33

LAB BLANK

CAOPCWILVOGDEMOGSHCWO4 WEZ



Tabie 1.1
Distribution of n-Alkanes and TPH
(e : " Sample No. AD119-326
. Sample Location : 215PSA
Octane c8 0.0
Nonans cs 0s
Decans c10 00
Undegane o on Q.0
Dodecane c12 0.0
Tridecane <13 . 00
Tatradecane Cid 0.0
“|Pantadecans ci1s 02§
Hexadecans c18 04
Heptadetane c17 0.5
Pristans PRI 04
Octadecane - ' C18 0.t
Phytane PHY 0.2
Nonadsecane ci9 0.2
Eicosans C20 0.0
Heneicosane o2 0.4
Docoesane c22 0.3
Tricosane c2a 06
Teiracosans c24 0.6
Pentacasana c25 1.6
Hexacosane c26 2.4
Heptacosane 27 &6
Cetagosane 28 458
Nanacosane c29 12.8
Triateontane c3e 34
Hentriacontane c3l 26
Dotrizcontane c3z 1.0
Tritriacontane c33 0.7
Tetrairiacontane C34 05
Pentatriacontane c35 0.3
i Hexattiacontane C36 0.2
Heptatriacontans c37 0.2
Octatriaconta o338 ' 0,2
9. s

Wit= Woeathering Index

CPi= Carbon Preference index
RES = All Resolved Hydrocarbons
JCM = Unresclved Complex Mixture

? n-Alkane Distribution

-

Cancentralion img/Xgl
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Tabile 1.1
Distribution of n-Alkanes and TPH
Sample Mo, AD118-033D
Sample Location FOA

Octane Cc8 0.0
Nonane ca 00
Decane ci0 Q.0
Undecane o3 )] a0
Dodecane c12 ap
Tridecans c13 0.0
Tetradecane C14 : s}
Pentadgecans ci5 0o
Hexadecane C16 0.0
Heptadecane c17 0.0
Pristane PRI . 00
Octadecane c18 00
Poytane PHY 0.0
Nonadecane c19 . 0.0
Eicosane c20 0.0
Heneicosane c21 00
Docosane c222 0.0
Tricosane Cc23 .0
Tatracosane c24 02
Pentacosans c25 03
Hexacoszane C28 06
Heptacosane c27 09
Octacosanae c28 1.1
Neonacosane c29 1.4
Triacontane cap 0.8|
Hentriacontane c3 05
Dotriatontane - c32 0.2
Tritriacontane £33 041
Tebratriacontane C34 0.0
Pentatriacontane c3s 0.0
Hexatriacontane Ci o0
Heptatriacontane c37

QOctatriacontane C38

Wl= Weathering Index

CPl= Carben Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Ajkane Distribution

Concentralion [mgKg)
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Table 1.1 .
Distribution of n-Alkanes and TPH
Sample Mo. 01180137
Sample Lotation WRO028A

Octane cs 0.0
Nonane cs 00
Pecane €10 0o
Undecane c11 0.0
Dodecana c12 B 0o
’ Tridecane c13 0.0
Tetradecans C14 0.0
Pentadecane c15 0.0
Hexadecane c16 0.0
Heptadecane Ci7 . 0.0
Pristane PRI 0.0
Octadecane C18 0.0
- . Phytane PHY 0.0
MNonadecane c19 . 0.0
Eicosans c20 0.0
Heneicosanse c 00
Diocosane caz 0.0
Tricosane 23 0o
Tetracosane C24 0.2
Pentacasane c2s a3
Hexacosane C26 0.6
Heptacosane c27 . 1.0
Octacosane c28 1.0
Nonacosane C29 1.0
Triacontane Cc30 0.8
Hentriacontane cH 06
Dotriacontane caz 03
Tritriacontane Ca3 02
Tetratriacontane C34 0.1
Pentatriacontane c35 . 0.0
Hexatriacontana Cas 0o
Heptatriaconitane 37 00

Wi=s  Weathering Index

CPi= Carbon Preference Index

RES = All Resclved Hydrocarbons

UCM = Untesohed Complex Mixture -

n-Akane Distribution
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Sample Ma.
Sample Location

Dstane
Honane
Decane
Undecane
Dodecane
Tridecane

+[Tetradecane

Pentadecane
Hexadesane
Heptadecane
Pristane
Cctadecane
Phytane
Monadecane
Eicosane
Heneicosane
Dotosans
Tricosane
Tetracosane
Pentacosane
Hexacosane
Heptasosane
Cctacosane
Nonacosane
Triacontane
Henfriacontane
Dotriacentane
Trifriacertane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriacontane
Oetatriacontane

Table 1.1

c10
C11
ci2
c13
Ci14
Ci15
c18
c17
PRI

cis
PHY
c18
c20
c21

c22
c23
C24
c25
C26
cz7
c28
c29
c30
A
Cc3z
C33
C34
C3as
Cas
ca7
cas

Distribution of n-Alkanes and TPH

01180152
BC3A

: RESIRESHTICIY

0.0
0.0
0.0
0.0
0.0
0.0
0.0
a0
0.0
0.0
a0
0.0
00
0.0
00
0.0
0.0
0.0
0.3
05
08
1.0
1.0
1.0
08
05
0.3
0.2
01
0.0
0.0
00
090

W= Woeathering Index

CPl= Carbon Preferencs Index

RES = All Resolved Hydrocarbens
UCM = Unrasolved Complex Mbduce

TR

n-Alkane Distdbution

PF o TIRTNG D05 P Das p S99 TR T30 D37 €25 G CIE £34 COF CIF C7 €20 €31 C33 G33 L4 S3E C3A LT 008
rAtikanes, C8 - C38 .
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Tabie 1.1
Distribution of n-Alkanes and TPH
Sample No. 0119-01862
Sampile Location BC3A MS
Octane ce
Nonane co
Decane cl1o
Undecane o1
Dodecane c12
Tridecane c13
Tetrradecans C14
Pentadecane c15
Hexadetans [o%1:]
Heptadecane c17
Pristans PRI
Qctadecane 18
Phytane PHY
Nonadecane c19
Eicosane c20
Hensicasane 21
Docosane c22
Tricosane c23
Tetracosane C24
Pentacosane c25
Hexacosane C26
Heptacosane c27
Cctacosane c2a
Nonacesane c29
Triacontane c30
Hentriacontane cH
Diotriacontane caz
Tritrlacontane [oick]
Tetratriacontane C34
Pentatriacontane Cc3as
Hexatriacontane c3
Heptatriacentana C37
Octatriacontane
TITAL

Wl= Weaathering Index

CPl= Carbon Preference Index

RES = All Resolved Hydrocarbons
UCM = Upreselved Complex Mixiure

n-flkane Distribution

Cohcentralion (migikg)
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Sampla Na.
Sample Location

Table 1.1

Distribution of n-Alkanes and TPH

01180162
BC3AMSD

Cetane

Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Hexadecane
Heptadeczne
Pristans
Qctadesane
Phytane
Nonagdecane
Eicosane
Heneicosane
Dacosane
Tricosane
Tetracesane
Pentacesane
Hexacosane
Heptacosane
Qctacosane
Monacosane
Fracontane
Hentrizzontane
Dotriacontana
Tritriacontane
Tetratriacontane
Pentatiacontane
Hexatriacontane
Heptatriacontane

Cc8
cs
(w3 1]
ci
c12

c13:

ci14
C1s
cie
17
PRI
cig
PHY
c18
c20
c24
c22
c23
C24
c25
C26
c27
Cz8
<28
<30
cH
caz
Ca3
c34
C3a5
C35
c37

Wl= Woeathering Index
CPi= Carbon Freference Index
RES = All Resclved Hydrocarbons
UCM = Unresolved Complox Mixture

Cuonceniralion imgKg)

n-Alkane Distribution
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Sample No.
Sample Location

Octane
Nohane
Decane
Undecane
Dodecane
Tridecane
Tetradscane
Pentadecane
Hexadecane
Heptadecans
Pristane
Octadecana
Phytane
Monadecane
Eilcozane
Hengicasane
Docosane
Tricosane
Tetracosane
Fentacosane
Hexacosane
Heptacosana
Octacosane
Nonacosane
Triazontane
Hentriacontana
Dotriscontane
Tritriacontans
Tetratriacontane
Fentatnacontane
Hexatriacontans
Heptatriacoentane
Octatriacanta

Table 1.1

cis

C16-

c17
PRI

c18
PHY
c1g
€20
c21

c22
Cc23
c24
c25
€26
Cz7
c28
29
C30
cHn

Cc3z
€33
¢34
cas
C36
C37
C38

ﬁistrlbution of n-Alkanes and TPH

SHLKD31300
Sand Blank

Wi= Weathering Index

CPl= Carbon Preference index

RES = Al Resolved Hydracarbons
UICM = Untesslved Complex Mixlure
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D 0.005

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
Sample Mo. 80119.0270
Sample Location FEA
Octane cs
Nonane ce
Decane c10
Undecane c11
Dodecane ci2
Tridecane Ci3-
Tetradecane C14
Pentadecane C15
Hexadecans c18
Heptadecane c17
Pristane PRI
Octadecans c1i8
Phytane PHY
Nonadecane c18
Eicosane fov.u]
Heneicosane c21
Docasane c22
Tricosane c23
Tatracosane C24
Pentacosane €25
Hexacosane C2&
Heptacosane Cc27
Crtacosane c28
Nenacosane c28
Triacontane C30
Hentriacontane o] |
Datriacontane €32
Tritriacontane c33
Telratriacontane C34
Pentatriacontane C35
Hexatriacontane i

SHRESHICMY

Wl=  Weathering Index

CPl= Carbon Preference Index
RES = Afl Rescived Hydrocarbons
UCM = Unresolved Complex Mixiure

Concenralion {mgMg|

o016
0014
001z

oo
0.00%
0.006
0604

0.002

nr-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH

L Sample Ne. 80119-0252

f. Sample Location SCIA

Octane

Nenane

Pecane
Undecane
Dodecane
Tridecane
Tetragecane
Pentadecane
Hexadacane
Heptadecane
‘Pristans
CQctadecane
Phytane
Mopadecans
Eicosane
Heneicosane
Docosane
Trizasane
Tetracesane
Pentacosane
Hexacesane
Heptacosane

. | ©ctacosane
Nonacosane
Triacontane
Hentriacontane
Dratriacontane
Trifriacontane
Tetratriacontane
Pentatrizcontane
Hexatriacontane
Heplatriacontane

Wiz Weathering index

CPl= Carbon Preference Index
RES = Ajl Resoived Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

Conceniralion imgikg)
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Table 1.4
Distri_buﬁon of n-Aikanes and TPH

Sample No. B0119-0288
Sample Location RO3ADUP

N“.;“‘"gﬁ:‘}

Octane ot} 0.0
Nenane cs 0.0
Decane - c10 0.0
Undacane c1 01
Dodecans c12 04
Tridecans c13 0.1
Tetradecane Cl4 0.0
Pentadecanse c15 . 0.1
Hexadecana ci1g o1
Heptadecans [ 0.2
Pristane PRI 01
Qctadecane . C18 04| -
Phytane PHY 0.0
Nonadecanse c19 0.2
Eicosane c20 0.1
Heneicosane jova] a6
Detosane c22 0.2
Tricosane £23 0.9
Tetracosane Cz4 05]
Pentacosane ca2s 34
Hexacosane cze 1.0
Heptacosane cz27 9.8
Qctacesane -C28 1.3
Nonacosane c2y 138
Triacontane C30 1.0
Hentriacontane wic 3| 59
Detriacontane c32 0.7
Tritriacontane c33 1.9
Tetrakiacontane 34 16
Pentatriscontane C35 10
Hexatriacontane C36 1.1
Heptatriacontana ca7 06

RESHRESHIC

Wi=  Weathering Index

CPi= Carbon Preference Index
RES = Al Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

Conceniration imgXg) -

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
Sample No. BO119-0265
Sampls Locztion RD3A
ooty

Qctape .o
Nonane 0.0
Decane 0.0
Undecane 0.1
Dodscane . 0.2
Tridecane R |
Teiradacane 0.1
Pentadecane 0.2
Hexadecane e X}
Heptadecane 02
Pristane 0.1
Octadecana 01
Phytane 0.0
Nonadecana 0.2
Eicosane - 0.2
Heneicosane 07
Docosane . 03
Tricosane 1.3
Tetracosane 06
Pentacosane 28
Hexacosane 1.3
Heptacosane 113
Octacosane 1.8
Nonatesane 16.3
Triacontane X 1.2
Hentriacontane £4
Dotriacontane 3]
Trfriacontane 1.7
Tetratriacontane 12
Pentatriacontane - 1.1
Hexatriacontans 15
Heplatriacontane 06

‘ 05

Wil = Weathering index

CPl= Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresetved Complex Mixture

W0

—
th

Cancentration {maXg)
3

T

n-Alkzne Distributian
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Table 1.1
Distribution of n-Alkanes and TPH

/ Sample No. B0119-0249

. Sample Location BC3A

Qetane cs8
Nonane co
Decans c10
Undecane o
Dodecane ciz2
Tridecane c13
Tetradacane c14
Pentadecane c15
Hexadecane cC16
Heptadecane c17
Pristane PRI
Octadecane Ci8
Phytane PHY
Nonadecane €19
Eicosana 20
Heneicosane c
Docosana

Tricesane

Tetracosane

Pentacosane

Hexacosane

Heptacosane

Octacosane

MNenacosane

Triacomtans

Hentriacontane
Dotriacontane

Tritriacottans
Tetratriacontane
Pentatriacontane

Hexatriacontane

Wiz  Weathering Index

CPl= Carbon Preference index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH

Sample Na. B0119-0259
Sample Location 33B52A

Octane
Nonane
Peacane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecans
Hexadecane
Heptadecane
Pristane
Cctadetane
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetacesane
Fantacosane
Hexacosane
Heptacosane
Octacosane
Menacosane
Triacontans
Hentriaconkane
Dutriacontane
Tritriacontane
Tetratriacontane
Pentatriacentans
Hexatriacontane

RESHUICH}

Wiz  Woeathering tndex

- CPl= Carhon Preference Index
RES = All Resalved Hydrocarbons
UICM = Unresolved Complex Mixture

Concent ation (Mg

I*

~

n-Alikane Distribution
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. Table 1.1
Distribution of n-Alkanes and TPH

7 Sample No, BO{119-0273

. ) Sampie Location ADI102A
Qctane ca 0.0
Nenane ce 0.0
Decane <10 0.0
Undecane cit 0.0
Dodecane c1z . bo
Tridecane c13 0.0
Tefradecans C14 o0
Pentadecane C15 0.0
Hexadecane C16 0.0
Haptadacane c17 ) 0%
Pristane PRI 0.1
Octadecane c18 0.0
Phytane PHY 0.0
Nonadecane c18 00
Eicosane C20 00
Heneicosane c21 oA
Docesane c22 0.0
Tricosane c23 0.1
Tetratosane C24 0.0
Pentacosane c25 02
Hexacosane C26 041
Heptazosane ca7 0.2
Cretacesane Cc28 0.1
Nonacosane c29 0.0
Triacontane c3p 01
Maniriacontane o] ] 05
Dotriacontang c32 01
Tritiacontane C33 s
Tebatriacontane C34 0.1
Pentatriacontans C35 K 0.0
Hexatriacontane C3s 0.0

P Heptatriacontane c37 0.0

. Cetatriacontane Cc38 0.0]

Wi=  Weathering indax

CPi= Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution
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Sample No,
Sample Locatien

Octane
Nonane
Decane
Undecane
Dodecans
Tridecane

.| Tetradecane

Pentagecans
Hexzdecans
Heptadecans
Pristane
Octadecane
Phytane
Nonadecane
Eicosane
Heneicasane
Docosane
Tricosane
Tetracosane
Fentacosane
Hexacosane
Heptacosane
Ottacosane
MNonacosane
Triacontans
Hentriacontane
Detriacontane
Tritriacontane
Tetratriacantane
Pentatriacontane
Hexatriacontane
Heptatifacontane
Qctatriacontane

Table 1.1
Distrlbution of n-Alkanes and TPH
801150334
FBa,
T T e
cs A 1 1)
cs 0.0
c10 0.0
c13 0.0
12 0.0
c13 0.0
Ci4 0.0
cis 6.0
Cc18 0.0
c17 0.0
PRI 0.0
c18 0.0
PHY 0.0
c19 0.0
c20 . 0.0
c21 0.0
tz2 0.0
23 0.0
C24 0.0
<25 0.0
cz6 0.0
cz7? 0.0
cz2s 0.0
(oy.:) 0.0
c30 0.0
c31 0.0
c32 0.0
c33 0.0
C34 0.0
C35 0.0
C36 0.0
c37 0.0

Wi=  Weathering Index

CPI= Carbon Preference Index
RES = All Resclved Hydrocarbons
UCM = Unresolved Complex Mixturs

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
F Sample Ne. BO115-0334
. Sample Location FBA MS
Octane cs 0.0
Nonahe cs 00
Decane c10 o0
Undecane c1l 0.0
Dodecane ci12 0.0
Tridecane Ci3 0.0
Tetradecans C14 Q.0
Pentadecans c15 0.0
Hexadecanse ci1s5 00
Heptadecane c17 00
Pristane PRI 0.0
Octadecane c18 00
Phytane PHY 0.0
Nonadecane c18 00
Eicosane c20 0.0
Heneicosane c21 0.0
Dacosane c22 co
Tricosane c23 0.0
Tetracesane c24 00
FPentacosane c25 a0
Hexacosane 26 . o0
Heptacosane 27 0.0
Octacosane -028 0o
Nonacosane c29 0.0
Triaconane c30 0.0
Hentriacontane TH 0.0
Dotriacontana c32 0.0
Tritriacortane C33 0.0
Tetratriacontane C34 0.0
Pentatriacontans cas ¢.0
. Hexatriacontane £33 0.0
£ Heptatriacontane c37 0.0
. Octatriacontane €38 00

Wi= Waeathering index

CPl= Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Midture

n-Alkane Distribution
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. Table 1.1
Distribution of n-Alkanes and TPH
Sampie Ne. BO1%8.0334
Sample Lozation FBAMSD
R
Octane cs 0.0
Neonane ce 0.0
Decane c10 0.0
Undecane C11 0.0
Dodecane c12 t. 00
Tridecane ¥ 0.0
Tetradecane Ct4
Pentadecans Cc15
Hexadecane Ct6
Hepiadecane c17
Pristane PRI
Octadetans C18
Phytane PHY
MNonadecans c19
Eicosane c20
Heneicosane c21
Docesane c22
Tricesane c23
Tetracosane Cc24
Pentacosane c25
Hexacosane c28
Heptacosans c27
Octacosane c28 . , !
Nonacosane c28
Triacontane c30
Hentriacontane c3
Dotriacontane C32
Tritriacontane c33
Tetratriacontang C
Pentatriacontane c3s5
Hexatriacontane C3as
Heptatriacontane 37
Octatriacontane c3s
k)

Wi= Woeathering Index

CPl= Catbon Preference ndex
RES = All Resolved Hydrocarbons
LCM = Unresolved Complex Mixture

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
Sample Ne. BO119-03B4
Sampie Location 215PSA
Cctane cB 0.0
Nenane ce 0.0
Decane c10 0.0
Undecane C11 00
Dodecane c12 VR ]
Tridecane ciy . 0.0
Tetradecane c14 ]
*|Pentadecane c15 0.0
Hexadacane C16 0.0
Heptadecane c17 0.1
Pristane PRI 0.0
Cctadecans c18 0.0
Phytane PHY 00
Nonadecane c19 4}
Eicosane <20 op
Heneicasane C2t op
Docosans c22 0.1
Tricosane c23 a1
Tetracosane c24 0.1
Pentacosane Cc25 a3
Hexacosane . C26 02
Heptacosane cz7 13
Oftacosane c2e . 05
Nonacssane c29 o
Triacontane Can 02
Hentriacontane cH a5
Dotriacontane c32 0.1
Tritrlacontane c33 D
Tetratriacontane C34 ) 0o
Pentatriacontane c3s 00
Hexatriacontane c3s o.t
Heptatriacontane c¥ 0.0
Octatriac

Wl= Weathering Index

CPl= Carbon Preference index
RES = pll Resolved Hydrecarbons
UCM = Unresclved Complex Midure

n-Alkane Distribution
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Table 1.1
Distribution of n-Atkanes and TPH

Sample No, B0118-0300
Sample Location - WRODSA

Octane

Nonane

Decane
Undecans
Dedecane
Tridezang
Tatradecane
Pentadecans
Hexadecane
Heptadecane
Pristane
Octadecans
Phytane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pervacosans
Hexacesane
Heptacosane
Qctacosane
Nonacesane
Triacontane
Hentriacontane
Detriacentane
Tritiacentane
Tetratriacontane
FPertatriacontane
Hexatriacontane
Heptatriacontane

RESARESHUECH

Wl= Weathering Index

. CPl= Carbon Preference Index
RES = All Resolved Hydracarbons
UCM = Unresoived Somplex Mixture

Contertiplion imgKgl
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n-Alkane Distribution

B e B [ -
IEOTEDnOe th M LW T R T P L IR D CR N CHEE SR ST LN MO SR LRI CH OO O
n-afenes, C& - C3

CHQPCOILVOGDENODSHCS03.WB2

WRO3A




Table 1.1
Distribution of n-Alkanes and TPH
Sample No. BO118-0305
Sample Location WRO12A

Octane

Nonane co
Cacane - ctd
Undecana [od ]
Podecane c12
Tridecane C13
Tetradesane C14
Pentadecane c13
Hexadecane Ci16
Heptadecane c17
Pristane PRI
Octadecane Ci8
Phytane Py
Nonadecane C18
Eizosane c2o
Heneicosane c21
Docosane c22
Tricosana c23
Tetracasane c24
Pentacosane c25
Hexacosane c25
Heptacosane c27
Qctacosane CZ8
Nonacosane c29
Triacentane C30
Hentriacontans cH
Dotriacontane c32
Tritriacontane c33
Tetratriacontane - 034
Pentatriacontane c35
Hexatriacontane C36
Heptatriacontane

RESARESHICMY!

Wl= Woeathenng Index

CPi= Carbon Preferense index
RES = Al Resolved Hydrocarbons
WUCM = Uaresolved Complex Midure

' n-Akkane Distribution
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Sample No.
Sampla Location

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecans
Pentadecane
Hexadecane
Heptadecane
Pristane
Qctadetane
Phytane
Nonadecatie
Eicosane
Hensicosane
Docosane
Tricosane
Tetracesans
Pentacosane
Hexatosane
Heptacosane
Crtacosane
Nonatasana
Triacontane
Hentriacontane
Datriacontane
Tritriacontane
Tetrakriacontana
Fentatriacomtans
Hexatriacontane
Meptatriacontane
Qctatriacontane

Table 1.1
Distribution of n-Atkanes and TPH
BO11$-0309
WRO19A,

ce 0.6
Co 0.1
c10 g
cNn 0.0
c12 0.4
cia 0.0
Ci4 0.0
15 0.1
C16 0.1
c17 02
PRI 0.0
c18 00
PHY 0.0
c19 0.0
c20 09
cz1 03
c22 0.9
c3 0.4
c24 04
c25 1.2
c26 0.6
c27 a8
cz8 038
c29 66
c3o [+%-}
ca 35
c3z 07
¢33 14
34 D6
C35 0
c3i8 06
caz 1.4
c38 05

W=
CPl=

Waathering Index
Carbon Preference Index

RES = All Resoived Hydrocarbons
UCM = Unresolved Complex Mixdure

n-Alkane Distributton
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Table 1.1 -
Distribution of n-Alkanes and TPH
Sample No, : © B0118-03356
Sample Location ADI4A
et
Octane cB 0.0
MNonane ce g0
Pecane c10 0.0
Lindecans cn 0.0
Dodecane c12 0.0
Tridecane c13 0.6
Tetradecane c14 0.0
Pentadetane ci15 0.0
Haxadecana c16 0.0
Heptadeeane ci7 (X1}
Pristans PRl 0.0
Octadecans c18 0.0
Phytane PHY 0.0
Nonadecans S18 03
Eicosane c20 ) .o
Heneicosane cA 0.9
Docosane c22 06
Tricosane c23 1.8
Teiracosane c24 1.3
Pentacwsane c25 53
Hexacosane c25 23
Heptacosane c27 207
Orctacosape c28 ’ 49
Nonagesane c29 &0.7
Triacontane c30 1.5
Hentriacontanse cn 35
Dotriacontane caz b4
Tritriacontane C3a3 10
Tetratriacontane C34 29
Pentatriacontane cas o
Hexatriacontane C3s 48
MHeptatriazontans C37 G.0

Wi= Wseatheting Index

CPi= Carbon Preference index
RES = All Resolved Hydrocarbons
UCM = Unrasalved Complex Mixture

Contentraion (mgKg)

3 3

g

r=Alkane Distribution
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Table 1.1
Disttibution of n-Alkanes and TPH
Sample No. B0118-0307
Sample Location WRO144

Octane o] 00
Nanane co 0o
Dacane c10 00
Undecane C11 0.0
Dodecana c12 oo
Tridecane C13 0.0
Tetradacans C14 06
Pentadacans Ci15 00
Hexadecane ci1e o0
Heptadecane ci7 0.1
Pristane PRI o0
Octadecane cia oo
Phytane PHY 00
Nonadecane c18 01
Eicosane c2o op
Henegicasane c21 0.1
Docosane c22 090
Tricosana c23 01
Tetracosane c24 01
Pentacosane c25 0.3
Hexacosane c25 o1
Heptacosane c27 1.0
Qctacosane C28 0.2
Nohacosane cz2e 2.7
Triacontane C30 0.2
Hentriacontane C31 X}
Dotriacontane £32 0.4
Tritriacontane £33 02
Tetratriacontane C34 0.1
Pentatriacontane c3s5 0.2
Hexatriacontane C36 D2
Heptatriacontane c37 0.1
Qctlatriasontan C38

Wie

Weathering Index

CPl= Carbon Preference index
RES = All Resolved Hydrocarbons
UCM = Unresclved Complex Mixture

Congeniration imaKgl

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
2 Sample Me. BO118-0302
. Sample Loeation WRO11A
Cctane cB 0.0
Nonane cg 03
Dacane c10 0.0
Undecane c1l 0.0
Dodecane c12 0.0
Tridecane c13 . o0
Tetradecans c14 0.0
. |Pertadecane Ci5 0.1
Hexadecane c16 0.0
Heptadecane c17 0.3
Pristane PRI 0.1
Octadecane c18 0.0
Fhytane PHY 0.0
Neoradecane c18 0.3
Eiccsane c20 . 0.0
Heneicosane c21 0.2
. | Dogosane c22 0.2
Tricesane c23 0.5
Tetracosane C24 0.4
FPentacozane c25 13
Hexatosane C26 08
Heptacosane c27 40
Octacosane cz8 13
Nonacesane c28 7.2
Triacontane Cao 19
Hentriacontane s3] 59
Datriacentane c32 19
Tritriacontane C33 29
Tetratriacontane C34 1.3
Peniattiacontane C3s 1.8}
- Hexatriacontane <36 0.7
. . | Heptatriacontane a7 0.7
. Octatriatontane cag 0.5
- RESH

Wl= Weathering Index

CPl= Carbon Preference Index
RES = Al Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

n-Alkane Distribution

g e
g e e m e e e e et e m R ————————
§
2
3 .
P S
SE L LRI L DW TR PR TR S (R I I T CHMCE CE T EN O O M TR CLICM Cas SN CAT o

-ARRNeS. CA - C38

WRG114

CAQPCWCILWCGDEMDGSHC S04 WEB2



Sample No.
Sample Lecation

Table 1.1

Octane
Nonane
Decane
Undeeane
Podecane
Tridecane
Tetradecane
Fentadecans
Hexadecane
Heptadecans
Pristane
Octadecane
Phtane
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Fentacosane
Hexacosane
Heptacosane
Orctacosane
Nenacosans
Triacontane
Henfriaconiane
Dotriacontane
Tritriacontane
Tetratsiacontane
Pentatriacontane
Hexatnacontane
Heptatriacontane
Qclatriacentane
IR

c10
c11

c12
C13
C14
C15
ci1§
c17
PRI

c18
PHY
c19
c20
c21

c22
c23
C24
c25
C28
c27
c28
c29
c30
CcH
C32
c32
£34
T35
€36
c37
c38

Distribution of n-Alkanes and TPH

801180312
WRO21ADUP

Wi =
CPI=

Weathering Index
Carbon Preference Index
RES = Ali Resolved Hydrocarbons
LICM = Unresolved Complex Mixture

Concenlration (mgKgl

n-Atkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
Sampie No. BG11S-0311
Sampie Location WROZ1A J
Oclane cs 0.0
Monane cs 0.0
Decane c10 o0
Undecane c11 0.0
Dodocane c12 . Bo
Tridecane c13 0.0
Tetradecane C14 0.0
Peantadecane Cc1s 0.0
Hexadacahe Ci6 0o
Heptadecane C17 . 00
Pristane Rl 0.0
Octadecane cC18 0.0
Phytane PHY 00
Nonadecane c18 0.0
Eitosane c20 o0
Hensicosans c21 o1
Docosane c22 0.0
Tricosane C23 IN]
Tetracosane Cc24 Q1
Pentacosane c25 0.2
Hexacosane C26 0.t
Heptacosane c27 c.7
Cctacosane c28 o2
Nonacesane c2s 22
Triacontane c20 0.1
Hentriacontane c31 05
Dotriacontane c3 a.t
Tritriacontane Cc3a3 041
Tetratriacontane (wic?:] R
Fentatriacontane c3as . 0.1
Hexatriacantane C3s 0.1
Heptatriacontane C37 0.0}
Octatriacontane C3s 0.1
T O ;
ESH e

Wi= Weathering Index

CPi= Carbon Preference Index
RES = AJl Resclved Hydrocarbons
LUCM = Unresolved Complex Mixdure

n-Alwane Distribution
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Table 1.4
Distribution of n-Alkanes and TPH

Sample No. 80115-0318
Sample Location WRO025A

Lindecane c1t 0.0
Dodecane c12, 0.0
Tridecane c13 a0
Tetradecane C14 0.0
Pentadecane c15 0.0
Mexadecana C16 0.0
Heptadecane c17 0.1
Pristane PRI ¢.0
Octadecans c18 0.0 -
Phytane PHY 0.0
Nonadacane c19 a1
Eicosane cz0 6.3
Heneicosane c21 0.4
Cocosane c22 0.1
Tricosane ' c23 02
Tetracosans cz24 0.2
Pentacesane c25 0.7
Hexacosane _ C26 03
Heptacesane c27 48
Octacosane C28 0.4
Nonacosane c20 5S4
Triacontzne c30 02
Hentriacontane c3 1.2
Dotriacontane caz 0.2
Tritriacentane C33 0.3
Tetratriacontane C34 02
Pentatriacontane cas 0.2
Hexatriacontane C35 0z
Meptatdaconiane ca7 01

Octatriacontan

RESARESHECMT

Wi= Weathering Index

CP!= Carbon Preference index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

Concenbration {mgHg)

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH
Sample Ne. B0118-0314
Sample Location WROZ24
Cetane c8
Nenane cs
Decane c10
Undecane cil
Dodecane C12
Tridezane Ci3
Tatradecane ©14
Pentadacans c15
Hexadecans c16
Heptadecane c17
Fristane PRI
Octadecane ci8
Phytane PHY
Noradecane e
Eicosane cz0
Heneicosans c21
Docosana c22
Tricosanse c23
Tetracosane c24
Pentacasane c25
Hexacosane C326
Heptacosane ca27
Octacosane Cc28
Monacosane c29
Triacontane C30
Hentriacontzns o |
Dotriacontans 32
Tritriacontane 33
Tetratriacontane 34
Pentatriacontane C3as
Hexatiacontane C3s
Heptatriacontane c37
. RESHRES*UCM)

Wt = Woeathering index

CPI= Carbon Preference Index
RES = All Resslved Hydrocarbons
UCM = Unresolved Complex Mixture

: " n-Alkane Distribution

Concenhalion imgK gl
[

R T ot onl e b MR wekee DT IS S CM O G ST HOIPCILCM O LA LITCIN
reAfares, CB- C32

WRDZ2A

CACPCOILOGDENIOGSHCSO5. WEZ



Sample No.
Sample Location

Octane

Notane
Decans
Undecane
Dodgcane
Tridecane
Tetradecans
Pentadecane
Hexadecans
Heptadecane
Pristans
Octadecane
Phytana
Nonadecane
Eicosane
Heneicosane
Docosane
Tricosane
Tetracosane
Pentacosane
Hexacosane-
Heptacosane
Octacosane
Nonacosane
Triacontane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacentane
Pentatriacontans
Heaxatriacontane
Heptatriacontane

Distribution of n-Alkanes and TPH

Table 1.1

B0119-0315
WRO22DUP

Wi =
CPl= Carbon Preference Index
RES = All Resolved Hydrocarbons
UCM = Unresolved Complex Mixture

Weathering index

Concentralion (mggt

n-Alkane Distrinution
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Sample No.
Sample Location

Distribution of n-Alkanes and TPH

Table 1.1

B0118-0317
WR24A

Detana

Menane

Decane
Undecane
Podecane
Tridecans
Tetradecane
Pentadecane
Hexadezane
Heptadecane
Pristane
Ocladecans
Phytane
Nonadecane
Eicesane
Heneicosane
Docosane
Trizosane
Tetracosane
Pentacosane
Hexacesane
Heptacosane
Cctacosane
Honacosans
Triacontane
Hentriazontane
Detriacontane
Tritnacontane
Tetratriacontane
Pentatriacontane
Hexatriacontane
Heptatriazontane
Octatri

Wiz  Wealhering Index

CPl= Carbon Preference Index
RES = All Resotved Hydrocarbons
UCM = Unresolved Complex Mixfure

-Cnncenlrallm imgigy

n-Alkane Distribution

n-Alanes, C8 - C38
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Table 1.1
Distribution of n-Alkanes and TPH
Sample No. - BD119-0322
Sample Location WR23A
QOctane c8 0.0
Nonans ceo 0.0
Decane c10 00
Undecane c11 oo
Dodecane c12 0.0
Tridecane c1y 00
Tetradacane ci4 : - 0.0
FPentadecans c15 0.1
Hexadecans C18, ' 01
Heptadecane c17 02
Pristane PRI : D1
Octadecane c18 03
Phytane PHY 0.1
Nonadecane c1e 0.1
Eitosane c20 01
Heneicosana c21 02
Docosane Ccz2 0.t
Tricosane c23 - 03
' Tetracosane cz4 0.3
Pentaccsane C25 1.1
Hexacosane C26 as
Heptatosane c27 28
Qctacosane cz28 08
MNonacosane cz29 6.0
Triacontane C30 05
Henttiacontane C31 24
Dotriacontane ca2 0.4
Tritriacontiane C33 09
Tefratriacontane c34 0.3
Pentatriacontane ‘L35 0.6
Haxatriacontane o] . 0.3
Heptairiaconiane C37 04
Cretatriacontane €38
RESIRESIHCM)
Wt = Weathering Index
CPi = Carbon Preference Index

RES = All Resolved Hydrocarbons
UCM = Unresolved Comples, Mixture

Ceoncentialion imgKol

n-Alkane Distribution
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Table 1.1
Distribution of n-Alkanes and TPH

Sample Ne. B0118-0322
Sample Locafion WR28A MS

Octane
Nonane
Decane
Undecane
Dodecane
Tridecane
Tetradecane
Pentadecane
Haxadecane
Heptadecane
Pristane
Qctadecane
Phytana
Nonadetane
Eicosane
Hensicosane
Docosane
Tricesane
Tetracosane
Pentacosane
Hexacosane
Heptacosana
Octacosane
Nonacosane
Triacon@ane
Hentriacontane
Dotriacontane
Tritriacontane
Tetratriacontane
Pentatriacontans
Hexatriacontane
Heptatriacontane
Octatriaconta

Wi= Weathering Index

CPl= Carbon Preference index
RES = All Resoclved Hydrotarbons .
UCM = Unresotved Complex Mixture

- .
LY £ o

Concentration {ng/Kg)
=)

n-Alkane Distribution
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Table 1.1
Distribution of n-Aikanes and TPH
Sampie No. B0115-0322
Sample Location WR2BA MSD
T
Cectane cg 0.0
Nonane ca 0.0
Decane c10 0.1
Undecane . en 00
Dodecane c12 Qo
Tridecane 13’ 0.0
| Tetradecane c14 0.0
FPentadscane C15 0.1
. Hexadecane C16 01
Heptadecane c1? 0.2
Pristane PRI 0.1
Qctadecane o C18 0.1
Phytane PHY 0.1
Nonadecang c18 . 02
Eicosane €20 01
Heneicosane . 21 . 0.3
Docosans c22 02
Tricosane C23 0s
Tetracosane C24 0.4
Pentacosane c25 1.3
Hexacosane c26 08
Heptacosane c27 a7
Octacesane c28 1.0
Monacesane c28 B4
Triacontane c30 0.8
Hentriacontare €31 o 29
Dotriacontane C32 0.6
Trilriacontane C33 1.0
Teiratriacontane ci4 0.5
Pentatriacontane Ca35 0.7
Hexatriacontane [oxc !} 04
Haplatriacontane £37 0.5
Octatriacontane c38 0.3
TOTALS :

Wi= Weathering index

CPi= Carbon Preference Index
RES = All Rescived Hydrocarbans
UCM = Unresolved Complex Miture

n-Alkane Distribution
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Sample No. Biank 0112-0070 0119-0096 01158-0097 01190184
Sample Location WBLKO308 WRO124 WRO1BA WRO1BADuUp SC2A
GC/MS File Name LM1434 LM1435 LM1436 LM1437 LM1438
Matrix WATER BLANK Water Water Water Water

- Dilutisn Factor 10 1.0 1.0 1.0 1.0
% Moisture 100.00 100.00 100.00 100.00 4100.00
Units ugfl ug/lL ugil ug/t, ug/l.
Compound Name Conc. MOL Conc, MDL Cong. MDL Cone. MDL Conc. MBL
MNaphthalene U 1.00 U 1.00 U 1.00 | 1.00 u 1.00
C1N U 5.00 u 1.00 u 1.00 u 1.00 u 1.00
C2N U 1.00 u 1.00 U 1.00 u 1.00 U 1.00
C3N U 1.00 U 1.00 U 1.00 u 1.00 u 1.00
C4N U 1.00 U 1.00 U 1.00 v 1.00 v 1.00
Fluarene u 1.00 v 1.00 U 1.00 u 1.00 v 1,00
C1F U 1.00 U 1.00 u 1.00 u 1.00 U 1.00
C2F u 1.00 U 1.00 u 1.00 u 1.00 U 1.00
C3F U 1.00 u 1.00 u +.00 1 1.00 u 1.00
Dibenzothiophene U 1.00 U 1.00 v 1.00 U 1.00 U 1.00
cib u 1.00 U 1.00 u 1.00 U 1.00 U 1.00
cz20 U 1.00 U 1.00 - v 1.00 u 1.00 U 1.00
cab U 1.00 U 1.00 U 1.00 u 1.00 U 1.00
Phenanthrene U 1.00 u 1.00 U 1.00 U 1.00 u 1.00
Anthracene U 1.00 u 1.00 J 1.00 u 1.00 U 1.00
C1PIA U 1.00 u 1.00 U 1.00 U 1.00 u 1.00
C2PIA U 1.00 U 1.00 u 1.00 U 1.00 u 1.00
C3PA u 1.00 u 1.00 U 1.00 u 1.00 1] 1.00
Fluoranthrene U 1.00 u 1.00 U 1.00 U 1.00 U 1.00
Pyrene U 1.00 U .1.00 U 1.00 u 1.00 U 1.00
CI1FiP U 1. U 1.00 U 1.00 U 1.00 U 1.00
C2F/P u 1. u 1.00 U 1.60 - u 1.00 U 1.00
Chrysene U 1. U 1.00 U 1.00 U 1,00 U 1.00
ci1c u 1. U 1.00 U 1.00 u 1.00 U 1.00
c2c U 1.00 U 1.00 U 1.00 u 1.00 U 1.00
Benzo(b¥fluoranthene u 1.00 u 1.00 u 1.00 U 1.00 U 1.00
Benzo(k)flucrantheneg U 1.00 U 1.00 U 1.00 u 1.00 U 1.00
Benzole)pyrens U 1.00 U 1.00 U 1.00 uJ 1.00 U 1.00
Benzo(a)pyrene U 1.00 U 1.00 u 1.00 U 1.00 U 1.00
Perylene U 1.00 U 1.00 U 1.00 U 1.00 u 1.00
Indeno(1,2,3-ed)pyre u 1.00 U 1.00 U 1.00 u 1.00 U 1.00
Dibenzofa,h)anthrace ] 1.00 u 1.00 U 1.00 u 1.00 U 1.00
Benzo(g.h.ilperylene U 1.00 U 1.00 U 1.00 U 1.00 L 1.00

TABLE 2.0 Resuits of the Oil Anaiysis for PAH and PAH Homologues in Water
WA# R1A00119: Ogden Railyard

Note: All concentrations for substituted PAHs are estimated.
J - Concentrations are estimated and bejiow the MOL

Ogpden Waters
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. Sample No.

TABLE 2 0 Results of the Oil Analysis for PAH and PAH Homologues in Water
WA# R1A00119: Ogden Railyard

0119-0057

0118-0200 01132-0257 01190288 01190228
Sample Location 33881A WROD11A WRO1ADUP WRO10A RD3A
GC/MS Fite Name LM1439 LM1440 LM1441 L1442 LMit443
Matrix Water Water Water Water Water
Ditution Factor 16 10 1.0 1.0 1.0
% Moisture $00.00 400.00 100,00 100.00 100.00
Units ugfL ugfl, ug/lL ug/ll ug/L
Compound Name Conc. MDL Cone. MDL Cone. MDL Conc. MDL Cone. MDL
Naphthalena U 1.0 ] 1.00 U 1.00 U 1.00 U 1.00
CIN u " 1.00 U 1.00 1 1.00 U 1.00 u 1.00
C2N u 1.00 U 1.00 U 1.00 U 1.00 u 1.00
C3N u 1.00 U 1.00 U 1.00 v 1.00 v 1.00
C4N U 1.00 U 1.00 U 1.00 U 1.00 U 1.00
Fluorene U 1.00 u 1.00 i 1.00 U 1.00 u 1.00
CiF U 1.00 U 1.00 U 1.00 U 1.00 U 1.00
C2F U 1.00 U 1.00 U 1.00 U 1.00 U 1.00
C3F U 1.00 U 1.00 u 1.00 U 1.00 U 1.00
Dibenzothicphene u 1.00 u 1.00 U 1.00 u 1.00 u 1.00
ciD u 1.00 J 1.00 ] 1.00 U 1.00 U 1.00
czD ¥ 1.00 uJ 1.00 u 1.00 u 1.00 v 1.00
c3D U 1.00 ] 1.00 U 1.00 U 1.00 U 1.00
Phenanthrene u 1.00 u 1.00 u 1.00 U 1.00 U 1.00
Anthracens U 1.00 U 1.00 u 1.00 1 1.00 u 1.00
C1P/A U 1.00 u 1.00 u 1.00 U 1.00 9] 1.00
C2P/A U 1.00 U 1.00 u 1.00 t 1.00 u 1.00
C3P/A & 1.00 U 1.00 u 1.00 u 1.00 U 1.00
Fluoranthrene u 1.00 J 1.00 Lt 1.00 U 1.00 U 1.00
Pyrene U 1.00 U 1.00 u 1.00 0 1.00 u 1.00
C1F/mP u 1.00 U 1.00 U 1,00 U 1.00 U 1.00
C2F/P u 1.00 u 1.00 U 1.00 u 1.00 U 1.00
Chrysene U 1.00 U 1.00 U 1.00 U 1.00 U 1.00
cic U 1.00 U 1.00 u 1.00 U 1.00 U 1.00
cac U 1.00 & 1.00 U 1.00 U 1.00 U 1.00
Benzo{b{luoranthene u 1.00 u 1.00 ] 100 U 1.00 U 1.00
Benzo{k)fluoranthene - u 1.00 u 1.00 U 1.C0 u 1.00 U 1.00
Benzo(e)pyrens U 1.00 U 1.00 u 1.00 U 1.00 U 1.00
Benzo{a)pyrene U 1.00 ¥ 1.00 u 1.00 u 1.00 u 1.00
Perylene ) u 1.00 u 1.00 U 1.00 u 1.00 U 1.00
Indene(1.2,3-cd)pyre u 1.00 U 1.00 U 1.00 U 1.00 u 1.00
Dibenzo(a,h)anthrace U 1.00 U 1.00 U 1.00 U 1.00 U 1.00
Benzo{o.h.ijperviene U 1.00 U] 1.00 1] 1.00 U 1,00 u 1.00

Note: All concentrations for substituied PAHs are estimated.
J - Concentrations are estimatad and beiow the MDL

Opden Waters
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TABLE 2.0 Results of the Qil Analysis for PAH and PAH Homologues in Water
WA% R1A00118: Ogden Railyard

- Sample No. 0118-0241 0119-0328 0118-0124 01190124 MS 0119-0124MSD

Sample Location . FBA FBA WRO244, WRO24A - WRO24A
GCIMS File Name L1444 LM1445 LM1446 LM1447 LM1448
Matrix Water Woatar Water Water Water
Dilution Factor 1.0 1.0 1.0 1.0 1.0
% Moisture 100.0D 100.00 100.00 100.00 100.00
Units ug/l ug/L ugh | ugll ug/l
Compoung Name Conc. MDL - Cong, MDL Cong, MDL Cong. MDL Conc. MDL
Naphthalene u 1.00 u 1.00 u 1.00 U 1.00 u 1.00
CiN U 1.00 U 1.00 U 1.00 u 1.00 U 1.00
C2N u 1.00 u 1.00 u 1.00 U 1.00 U 1.00
C3N U 1.00 U 1.00 U 1.00 U 1.00 U 1,00
CaN U 1.00 u 1.00 u 1.00 U 1.00 U 1.0D
Fluorene U 1.00 U 1.00 ) 1.00 U 1.00 u 1.00
C1F U 1.00 U 100 U 1.00 U 1.00 u 1.00
C2F u 1.00 U 1.00 U 1.00 ¥ 1.00 u 1.00
C3F U 1.00 U 1.00 L 1.00 U 1.00 u 1.00
Bibenzathiophene ¥ 1.00 U 1.00 U 1.00 ] 1.00 u 1.00
CiD U 1.00 U 1.00 u 1.00 v 1.00 U 1.00
c20 U 1.00 U 1.00 | 1.00 U 1.00 U 1.00
Cc3D U 1.00 ] 1.00 U 1.00 U 1.00 U 1.00
Phenanthrene U 1.00 U 1.00 u 1.00 U 1.00 U 1.00
Anthracene U 1,00 U 1.00 U 1.00 U 1.00 U 1.00
C1P/A U 1.00 U 1.00 U 1.00 U 1.00 U 1.00
C2P/A U 1.00 U 1.00 u 1.00 ] 1.00 ] 1.00
C3P/A U 1.00 J 1.00 u 1.00 u 1.00 U 1.00
= Fiuoranthrene U 1.00 U 1.00 U 1.00 u 1.00 U 1.00
Pyrene u 1.00 U 1.00 u 1.00 U 1.00 U 1.00
. C1E/P ] 1,00 U 1.00 U 1.00 U 1.00 U 1.00
C2FIP ] 1.00 U 1.00 U 1.00 U 1.00 U 1.00
Chryseng U 1.00 u 1.00 U 1.00 u 1.00 U 1.00
ci1c ] 1.00 U 1.00 u 1.00 U 1.00 U 1.00
c2c U 1.00 U 1.00 ] 1.00 u 1.00 u 1,00
Benzo(b)fluoranthene U 1.00 u 1.00 U 1.00 u 1.00 U 1.00
Benzo{k)fluoranthens U 1.00 u 1.00 U 1.00 u 1.00 u 1.00
Benzo{e)pyrens U 1.00 U 1.00 u 1.00 u 1.00 U 1.00
Benzo{apyrene U 1.00 U 1.00 u 1.00 U 1.00 U 1.00
Perylene U 1.00 u 1.00 ) 1.00 U 1.00 u 1.00
Indeno{1,.2,3-cdipyre u 1.00 u 1.00 U 1.00 U 1.00 u 1.00
Dibenzo{a.hyanthrace U 1.00 u 1.00 u 1.00 U 1.00 U 1.00
Benza{g.h.i}perylene U 1.00 U 1.0 U 1.00 U 1.00 U 1.00

MNote: All concentrations for substituted PAHs are estimaied.
J - Concentrations are estimated and below the MOL
uden Waters
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I Sample No.

TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Water
WA# R1A00119 Ogden Railyard

WBLKO3152000 AD119.326 AD119-0330 01150137 01190162
Sampie Location LAB BLANK 21SPSA FBA WRO26A BC3A
GC/MS File Name L1459 LM1480 L1481 L1462 LM1463
Matrix . Waier Waier Water Water Water
Diltion Factor 1.0 1.0 7.0 1.0 1.0
% Maisture 100 100 100 100 100
Units uglL uglL ug/L ugil uglh
Compound Name Conc, MDL Conc, MDL Cone. MDL Cone. MDL Cone, MDL
Naphthalene u 1.00 248.00 1.00 U 1.00 U 1.00 ) 1.00
CIN u 1.00 204.00 1.00 u 1.00 u 1.00 u 1.00
C2N U 1.00 122.00 1.00 U 1.00 U 1.00 u 1.00
C3N U 1.00 29,80 1.00 u 1.00 u 1.00 u 1.0
C4anN 9] 1,00 454 1.00 u 1.00 U 1.00 u 1.00
Fluorene U 1.00 27.30 1.00 u 1.00 u 1.00 U 1.00
C1F u 1.00 14,00 1.00 U 1.00 5] 1.00 U 1.00
C2F v 1.00 350 1.00 | 1.00 U 1.00 v 1.00
C3F | U 1.00 077 J 1.00 U 1.00 U 1.00 u 1.00
Dibenzothiophena u 1.00 258 1.00 U 1.00 ) 1.00 u 1.00
C10 ] 1.00 1.3% 1.00 u 1.00 v 1.00 u 1.00
c20 U 1.00 055 J 1.00 U 1.00 u 1.00 U 1.00
C3D U 1.00 U 1.00 U 1.00 u 1.00 U 1.00
Phenanthrene U 1.00 42.50 1.00 U 1.00 u 1.00 U 1.00
Anthracene u 1.00 8.25 1.00 U 1.00 U 1.00 U 1.00
CI1P/A u 1.00 13.20 1.00 1] 1.00 v 1.00 u 1.00
C2P/A v 1.00 1.84 1.00 U 1.00 ) 1.00 ) 1.00
C3P/A U 1.00 031 J 1.00 U 1.00 u 1.00 u 1.00
Fluoranthrene U 1.00 371 1.00 u 1.00 U 1.00 u 1.00
Fyrene u 1.00 6.24 1.00 u 1.00 U 1.00 ) 1.00
C1iF/P U 1.00 1.75 1.00 u 1.00 u 1.00 ) 1.00
C2FiP u 1.00 023 J 1.00 u 1.00 4] 1.00 u 1.00
Chrysene U 1.00 028 J 1.00 U 1.00 U 1.00 u 1.00
cic u 1.00 U 1.00 U 1.00 u 1.00 U 1.00
c2c U 1.00 u 1.00 u 1.00 U 1.00 u 1.00
Benzo{b)flucranthene u 1.00 u 1.00 U 1.00 u 1.00 v 1.00
Benzolk)flusranthens U 1.00 U 1.00 U 1.00 u 1.00 u 1.00
Benzo(e)pyrens U 1.00 U 1,00 u 1.00 U 1.00 U 1.00
Benzofa)pyrene u 1.00 u 1.00 u 1.00 v 1.00 u 1.00
Peryiene u 1.00 U 4.00 U 1.00 u 1.00 u 1.00
indens(1,2,3-cd)pyre u 1.00 U 1.00 U 1.00 U 1.00 U 1.00
Dibenzo(a.h)anthrace v 1.00 U 1.00 u 1.00 U 1.00 U 1.00
Benzo{g.h.ijperylene U 1.00 U 1.00 U 1.00 U 1.00 U 1.00

Note: All coneentralions for substituted PAHS are estimated.

J - Concentrations are estimated and below the MDL

Omilen Waters
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Water
WA# R1A00119: Ogden Railyard

. Sample No. 0118.0182 0119-.0162

Sample Location BC3A MS BC3AMSD
GCAVS File Name L1464 LM14E5
Matrix Water Water
Dilution Factor 1.0 1.0
% Moisture 100 100
Units ugfl . ug/L
Compourd Name Cone. MDL Conc. MDL
Naphthalene u 1.00 U 1.00
CiN u 1.0C U 1.00
C2N U 1.00 v 1.00
C3N U 4.00 U 1.00
C4aN U 1.00 U 1.00
Fluorene U 1.00 u 1.00
C1F u 1.00 U 1.00
CaF U 1.00 U 1.00
C3F | uJ 1.00 u 1.00
Dibenzothiophene U 1.00 U 1.00
C1D U 1.00 U 1.00
c2p U 1.00 U 1.00
c3D U 1,00 U 1.00
Phenanthrene 018 J 1.00 U 1.00
Anthracene U 1.00 U 1.00
C1P{A 0.41 J 1.00 U 1.00
C2PIA 0928 J 1.00 U 1.00
C3P/A 0.B3 J 1.00 u 1.00
e Fluoranthrene 015 J 1.00 U 1.00
y  Pyrene 45,90 1.00 38.90 1.00
. CiF/P 0.B6 J 1.00 U 1.00
. CIFF 0417 J 1,00 u 1.00
Chrysene 0.22J 1.00 ) 1.00
cic 058 J 1.00 U 1.00
czC ) 057 4 1.00 u 1.00
Benzo(b)luoranthene U 1.00 U 1.00
Benzo(k)flucrantheng U 1.00 U 1.00
Benzo(e)pyrens u 1.00 U 1.00
Benzo(a)pyrene U 1.00 U 1.00
Perylene 051 J 1.00 u 1.00
. indeno{1,2,3-cd)pyre U 1.00 u 1.00
Dibenzo(a,hianthrace U 1.00 U 1.00
Benzolg.h.iperylens 0.15 J 1.00 U} 1.00

Note: All concentrations for substituted PAHS are estimated.
J - Concenfrations are estimated and below the MDL

Oyrclens Walters
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homelogues in Soil
WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

o

. “Sample No. SBLKO31300 BO119-0270 BD119-0252 B0119-G268 B0119-0255
Sample Location Sand Blank FBA scla RD3ADUP RD3A
GC/MS File Name LM1466 LM1467 LM1468 L1459 LMi470
Matrix . SAND BLANK SOl SOIL SO SOIL
Dilution Factor 1.0 1.0 10 1.0 1.0
% Solid 400.00 100.00 58.50 26.90 26.70
Units mg/Kg mg/Ka maKg mg/Kg mg/Kg
Compound Name Conc. MODL Cone. MDL, Conc. MDL Cone. MDL Cong, MDL
Naphthalene U 003 U 0.03 003 J 0.3 u 08 u 06
C1N v .03 U 0.03 014 0.3 U 08 u 0.6
C2N v 0.02 U 0.03 0.5 03 u 0.8 U 0.6
C3N U 0.03 U 0.03 0.4 0.3 u 06 0.09 J 08
C4N U 0.03 U 0.03 024 0.3 U ne u 0.6
Fluorene U 003 u 0.03 U .3 u o)1 1) 06
C1F U 003 U 0.03 ba1yJ 0.3 U D& u 06
C2F U 003 u 0.03 02J 0.3 u 0.6 u 06
C3F . u 002 U 0.03 nz2J 03 u 0.6 u 06
Dibenzothiophene U 003 U 0.03 U 0.3 U 0.6 u 06
ciD U 0.03 u 0.03 008 J 03 u 06 U 08
c2pb v 0.02 U 0.o3 - 024 03 u 0.8 u 08
o]y U £.03 U 0.03 024 03 u 08 v o0&
Phenanthrene ] 0.03 U 0.03 01J 0.3 U 0.6 u o=
Anthracene U 0.03 U 0.03 u 03 u 0.6 L 06
C1P/A U 0.03 u 0.03 0.3 0.3 u 06 U 06
C2P/A ) 0.03 U 0.03 034 03 014 0.6 014J 08
C3P/A u 003 U 0.03 03 03 008 J 08 0.09 J 08
o Fluoranthrene U 0.03 u 0.03 01J 03 0.07 4 0.6 .08 J 06
s Pyrene u 0.03 U 0.03 02 03 008 J 0.6 009 J 06
. C1FiP u 0.03 1y 0.03 024 0.2 0.08 J D6 014 08
C2F/P u 0.03 u 0.03 03J 0.3- Q.09 J 0.8 D1 J 06
Chrysene u 003 U 0.03 01 J 03 0.08 J (833 0.09 J 08
ci1c U 0.03 U 0.03 0z J 03 008 J 0.8 0.t 4 a6
. C2C U 0.03 u 0.03 03 J 0.3 0.07 J 0.6 024 086
Benzo(b)flucranthene U 0.03 u 0.03 006 J 0.3 U : 0.6 U 0.6
Berzo(k)fluoranthene U 0.03 U 0.03 0.04 4 . 03 u 0.6 U 06
Benzo{elpyrene U 0.03 u 0.03 01J 03 U 0.6 U 06
‘Benzo{a)pyrene u 0.03 u o003 006 J 0.3 U 0.8 u 08
Perylens u 0.03 U 0.03 u 03 U 08 u 06
Indeno{1,2,3-cd)pyre U .03 U D.03 0.04 J D3 ) 0.6 u 0.6
Dibenzofa.h)anthrace u £.03 U D03 U 03 U 0.6 U c.6
Benzolg.h.ijpervlens U 0.03 u 0.03 0.08 J 0.3 U 0.6 U 0.6

Note: All concentrations for substituted PAHs are estimated.
J - Concenirations are estimaled and bejow the MOL
Orelen-Soils :
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil
WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

BO119-0242 B0O118-0259 BO118-0273 BO118.0334 B0119-0334
Sample Location BC3A 335824 . ADI024 FBA FBAMS
GC/MS File Name LMi471 LM1472 LM1472 LM4480 LM1481
Matrix SOIL SOIL SOIL S0IL SOIL
Dilution Factor 1.0 1.0 1.0 1.0 1.0
% Solid 78.60 &8.40 71.20 ) 9g.60 99.60
Units mg/Kg mo/Kg mgiKg - mg/Kg mo/Kg
Compound Name Conc. MDL Conc. MDL Caone, MDL Cone. MDL Cone. MDL
Naphthalene U 0.2 0.06 J 02 U D2 U 0.03 u 0,03
C1N U 0.2 01J 02 0os J 02 u 0.03 u 0.03
C2ZN U 02 06 0.2 01J 0.2 U 0.03 U 0.03
C3N 6) 0.2 05 D2 014J 0.2 U 0.03 u 0.03
Can U 0.2 0.3 02 o0aJ 0.2 u 0.03 J 0.03
Fluorene b 0.2 0.3 02 ] 0.2 u 0.03 Y 0.03
C1F u 0.2 05 0.2 U 0.2 ] 0.03 U 0.03
C2F U 0.2 04 02 u 02 U 0.03 U 0.03
C3F U 0.2 003 4 0.2 U 0.2 u 003 U 0.03
Dibenzothiopheng u 0.2 D2 02 Y 02 U 0.03 U 0.03
1D 1] 0.2 0.3 0.2 0.04 J 0.2 L 0.03 U 0.03
c2D u 0.2 0.3 0.2 0.08 J 0.2 U 0.03 U 0.03
C3D U 02 02J 0.2 005 J 0.2 u .03 U 0.03
Phenanthrene a1 0z 31 0.z 0.04 J 0.2 u 0.03 U 0.03
Anthracene 003 J 02 08 0.2 0.09 J 02 u 0.03 U 0.03
CiP/A 01J 0.2 23 02 01J 0.2 U 0.03 U 0.03
C2PA 0.07 J 0.2 13 02 0zJ 0.2 U 0.03 {3 0.03
C3P/A 007 J 0.2 0.7 0.2 01 J 0.2 U 0.03 U 0.03
Fluoranthrene 0z2J 0.2 54 0.2 007 J 0.2 U 0.03 9] 0.03
Pyrene cz2J 0.2 52 0.2 008 J 02 U 0.03 1.4 0.03
C1F/P 02 02 4.1 0.2 01l 02 U 0.03 U 0.03
C2F/P 0z 02 2.5 0.z 0.2 0.2 U 0.03 U 0.03
Chrysenre 01 J 02 37 0.2 008 Jd 02 L 0.03 U 0.03
ci1c 0.09 4 0.2 31 0.2 014 0.2 u 0.03 U 0.03
c2C 01 ) 02 1.4 0.2 01J 02 u 0.03 U 0.03
Benzo(bifluoranthene 008 J 0.2 26 0.2 007 J 02 U 0.03 u 0.03
Benzo(k)fluoranthene - 0.08 J 02 25 02 004 J 0.2 U 0.03 1] 0.03
Benzofe)pyrene 0.08 J 0.2 18 0.2 Q.08 J 0.2 u 0.03 L 0.03
Benzo{a)pyrene 0.40g J 02 28 02 004 J 02 U 0.03 U 0.03
Perylens i 0.02 J Q.2 08 0.2 u 0.2 u 0.03 U 0.03
Indenc(1.2,3-cd)pyre 0.05 J 0.2 13 02 004 J 0.2 u 0.03 v 0.03
Dibenzoia,hjanthrace U 0.2 0.8 0.2 u 02 u 0.03 U 0.03
Benzo{a h.iperviens 008 J 0.2 14 0.2 1) 0.2 U 0.03 3] 0,03

Noie: All concentrations for substituted PAHs are estimated.

J - Concentrations are estimated and below the MDL

Oy Soils
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homeologues in Soil

WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

B0118-0305

Sample No. B0119-0334 B0119-0384 BO119-0300 B0119-0303
Sample Location FBA MSD 215PSA WROSA, WR012A WRD19A
GC/MS File Name LM1482 LM1483 LM1484 LM1485 LM1486

Matrix SOIL SOIL S0IL SQIL S0IL

Dilution Factor 10 1.0 1.0 1.0 1.0

% Soli¢ 99.60 74.00 2B.40 4420 40.80

Uniis mg/Kg mg/Kg mgig mg/Kg malKg
Compound Name Conc. MDL -~ Cone, MDL Conc MDL Cone. MDL cone, MBL
Naphthaiena u 003 1.1 005 U 08 u 04 U 04
CIiN U 003 21 0.05 u 08 u 04 U 04
C2N u 0.03 3 0.05 U 06 u 0.4 U 04
C3N u 003 1.8 0.05 ") 06 ) 04 v 04
C4aN U 003 0.4 0.05 u 08 u 0.4 u 04
Fluorens u 0.03 1.3 Q.05 u 05 ] 0.4 U G4
C1F U 0.03 1 0.08 U 08 U 0.4 0.09 J a4
C2F U G.03 03 0.05 ) 06 U 0.4 a1J o4
C3F U 0.03 007 0.05 u 06 U D4 () 04
Dibenzothiophene U 0.03 0.3 0.05 u 08 u 0.4 U 04
CiD U 0.03 02 0.05 U 0.6 U 0.4 U 04
c20 u 0.03 0.05 0.05 U 06 L 0.4 u c4
c3D U 0.03 i 0.05 U 06 U D4 u 0.4
Phenanthrene U 0.03 4.4 0.05 u 06 ) 0.4 01 0.4
Anthracene u 003 1.2 0.05 th] 06 u 0.4 U 0.4
CiPiA ] 0.03 18 005 u 08 v 04 024 04
C2P1A U 0.03 03 0.05 u 0.8 005 Y 04 02J 04
CaPIA u 0.03 006 0.05 U 06 0.04 J 0.4 01J 04
Fluoranthrene U 0.03 0B o058 | U 0.6 004 0 0.4 014 0.4
Pyrene 1.1 003 1.4 0.05 U 06 0.04 J 0.4 01J 0.4
CIF/P U 003 0.3 0.05 u 0.6 u 0.4 Q.08 J 0.4
C2F/P ] 0.03 0.07 0.05 U 08 u 0.4 01 4 04
Chrysens U 0.03 0.07 0.05 U 08 U 0.4 ©.09 ) 0.4
Cig U 0.03 003 J .05 U 0.6 U 0.4 009 J 0.4
czC u 0.03 0.01 J 0.05 U 0.6 U 04 0.08 J 04
Benzo(b)fluoranthene u 0.03 ooz J 0.05 U 06 u 0.4 004 J 0.4
Benzo{k)fluoranthens U 0.03 0.03 J 0.05 u 0.6 U ¢4 005 J 0.4
Benzol(e)pyrena u 003 004 J 0.05 U 06 u 0.4 0.05 J 0.4
Benzo(a)pyrene u (03 0.04 J 0.05 u 0.6 ) 0.4 0.05 J 0.4
Perylena U 0.03 001 ) 0.05 i 06 U 04 U 04
Indeno(1.2 3-cdipyre u 0.03 0.02 J 0.05 U 0.6 U 04 U 0.4
Dibenzo{a,hjanthrace U 0.03 0.008 4 0.05 ] 08 U 0.4 U 0.4
Benzoig.h.ilperylene U 0.03 0.04 J 0.05 U 0.8 4] 04 005 J 0.4

Meota: All concentrations for substituted PAHs are esfimaled.
J - Concentrations are estimated and below the MDL

thechen Soils
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WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

TABLE 2.¢ Results of the Qil Analysis for PAH and PAH Homologues in Soil

118-0311

B0119-0336 . 801190307 B0118-0302 BO115-0312 BO
Sample Location ADI4A WRO14A WRO11A WROZ1ADUP WROZ1A
ZCMS File Name LM1487 LW 1488 LM1489 LM1493 LM1494
Matrix SOIL S0IL SOIL S0OIL SOIL
Dilution Facter 1.0 1.0 1.0 1.0 10
% Solid 7.80 §4.90 5320 63.90 69.80
Units mg/Kg mgiKg mgiKg mg/Kg mgikg
Compoung Name Conc, MDL Cone, MDL Cone. MDL Conc. MDL Conc. MDL
MNaphthalene U 2.1 U 0.3 U 0.3 u 0.3 U 0.2
CIN 9] 21 u ¢3 U 0.3 u 0.3 U 0.2
C2N u 21 u 03 U 0.3 U 0.3 u 02
C3nN U 2.1 u 0.3 u 0.3 u 0.2 U 0.z
CanN u 241 u 0.3 U 0.3 ) 0.3 u 0.2
Fivorene U 2.1 u 0.3 u 0.3 U 03 u 02
C1F u 24 U 03 0.04 J 0.3 L 0.3 J 02
C2F ) 21 U 03 014 0.3 U 0.3 ] 02
C3F U 21 u 0.3 U 03 u 03 U 0.2
Dibenzothiophenes U 2.1 U 0.3 U 0.3 U 0.3 U 0.2
C1D u 2.4 u 0.3 ] 0.3 U 0.3 U D2
c2b U 241 u 03 u 03 U 0.3 U 02
c30 u 21 u 03 1] 03 U 03 u D2
Phenanthrene U 2.1 U 0.3 0063 J D3 U 0.3 u 02
Anthracene u 21 U 03 0.04 J Q3 U 0.3 U 0.2
C1PA U 21 U 63 5 03 0.04 J 0.3 0.04 f 0.2
©C2PRIA u 21 003 J 03 014 0.3 u 0.3 U 02
C3F/A U 21 0.04 J 03 Q.08 J 0.3 U 0.3 u 02
Flusrarthrene u 21 003 J 03 006 J 03 003 J 0.3 ) 02
Pyrene U 21 003 J 0.3 005 J 0.3 003 ) 0.3 002 J 02
C1FP u 21 0.04 4 03 0.06 J 03 u 03 U D2
C2F/P u 21 004 0 0.3 007 J 03 U 03 U 02
Chrysene u 21 u 03 0.06 J 03 u 03 U o2
ci1C u 21 u 03 oor J 0.3 u 0.3 U 02
czc U 21 co3J 0.3 008 J ‘03 u D3 U 02
Benzo(b)luoranthene u 2.1 .U 0.3 U 0.3 U 0.3 v 02
Benzo{k)lusranthene U 21 ] 0.3 U 0.3 U 0.3 u 02
Benzo(e)pyrene U 21 U 03 003 J 03 U 0.3 U 02
Benzo(a)pyrene u 21 u 03 v 03 u 03 U 0.2
Perylene u 21 u 0.3 u 03 u 0.3 u 02
Indens{1,2.3-cd)pyre u 21 U 0.3 U 0.3 U 03 u 02
Dibenzo(a,hjanthrace u 21 u 03 u /03 u 0.3 uv 0.2
Banzoig h.iperviens U 21 4] 0.3 U 0.3 J 0.3 U 02

.

MNote: All concentrations for substituted PAHS are estimated.
J - Concentrations are estimated and below the MDL

Ogden Sojls
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TABLE 2.0 Results of the 0il Analysis for PAH and PAH Homologues in Soil

WA# R1A00119: Ogden Railyard
Results are Based on Dry Weight

Sample No, B0119-0318 BO1189-0314 B0119-0315 ' BD11%-0317 BO119-0322
Sampie Location WROZ54 WRO0224, WRO22DUP WR24A WR28A
GC/MS File Name LM1495 LM1496 LM1457 LM1498 LM1499
Matrix SOIL SOIL S0IL S0IL SOIL
Dilution Facter 1.0 1.0 1.0 1.0 1.0
% Solid 64.90 7260 6210 2940 48.20
Units mg/Kg mg/iKg mgfKg m/Kg mg/Kg
Compound Name Cong. MOL Cone. MOL Cone, MDL Conc. MODL Conc. MOL
Naphthalene U 03 U 0.2 u - 03 U 06 U 03
CiN u 03 u 0.2 u 0.3 u 06 u 0.3
C2N u 03 U 0.2 u 0.3 009 J 0.6 U 03
C3N U 03 v 02 U 0.3 008 J 06 0.04 J 0.3
C4N U 0.3 U 0.2 U 03 U 06 u 03
Fluorene u 03 U 0.2 u 03 U 08 U 03
C1F U 0.3 U G2 U 03 U 086 U 0.3
C2F u 03 U 0.2 U 0.3 u 0.6 u 03
C3F . U 0.3 u 0.2 u 0.3 u 06 u 0.3
Dibenzothiophene u 0.3 U 02 u 0.3 U 06 u 0.3
c1D U 0.3 u 02 U 0.3 U 06 L 0.3
czD U 0.3 U 02 U 03 t 06 3 03
c3b | U .03 U 0.2 U 0.3 U 0.6 U 0.3
Phenanthrena 003y 03 003 J 0.2 0.03 J 0.3 01J Dé 008 J .D3
Anthracene U 0.3 U 0.2 U 0.3 U 0.8 8 03
C1P/A 008 J 03 c05 J 0.2 005 J 03 03J 0.6 0.1 J 03
C2P/A 003 J 03 0.03 4 0.2 003 J 0.3 02 0.6 0.07 J 03
CariA 004 03 0.03 J 02 003 J 0.3 02J 0.6 0.08 J 03
Fluoranthrene 004 J 03 005 4 02 0.03 J 03 01 os ot d 03
Pyrene 005 J 0.3 .04 J 0.2 003 J 0.3 0t 06 01J 0.3
CAF/P 0.03 J 03 003 J 02 U 0.3 014 0.6 0.07 J 03
C2FiP 0.04 J 0.3 002 J 0.2 U 03 0.09 J 06 005 J 0.3
Chrysene 003 J 03 003 J 02 0.03 J 0.3 014 08 007 J 0.3
Cic 003 J D03 002 J 0.2 v 03 009 J 0.8 0.07 J D3
czC 003 03 u 02 U 03 oo J 0.6 0.06 J D3
Benzotb)fluoranthene u 0.3 ) 0z’ u G3 u 0.6 0.04 J 0.3
Benzo{k)fluoranthens 0.03 J 03 0] 0.2 U 03 0.06 J 0.6 005 J 03
Banzo(e)pyrens U 03 U 0.2 u 03 006 J - 08 0.04 J 03
Benzo(a)pyrene ) 03 5 0.2 u 03 u 0.6 0.04 J 03
Perylene U 03 U 02 U 03 u 06 U 03
_ Indeno(1,2,3-cd)pyre U 03 u 0.2 u 0.3 1] 08 u 03
Dibenzola,hjanthrace U 03 U 02 U 03 U 0.6 U 03
Benzo{a.h peryiene U 0.3 U 0.2 t 0.3 p.os J D6 0.04 J 0.3

Note: All concentrations for substituied PAHs are estimated.
J « Concentrations are estimated and below the MDL

Oaden Soils
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TABLE 2.0 Results of the Oil Analysis for PAH and PAH Homologues in Soil
WA# R1A00119: Ogden Railyard
Resuits are Based on Dry Weight

Sampie No. B0119-0322 BO119-0322
Sample Location . WR28A MS WR2BA MSD
GCMS File Name LM1500 LM1501

Matrix SOIL SOIL

Dilution Factor 1.0 1.0

% Solid 4820 48.20

Unils mg/Kg myiKg
Compound Name Conc. MDL Conc. MDL
Naphthalene u 0.3 U 03
C1N u 0.3 U D3
C2N 0.04 J 03 & 03
C3N 0.08 J 0.3 0.04 J 0.3
C4aN U 03 U 0.3
Fluorene u 03 u 03
C1F u 0.3 u 0.3
C2F U 0.3 U .3
C3F U 0.3 014 03
Dibenzothiophene U 0.3 u 0.3
C1D ] 03 U 0.3
C2D u 03 u 0.3
Cc3D U 03 U 03
Phenanihrense 007 J 0.3 01 J 0.3
Anthracene U 0.3 0.03J 0.3
C1PIA 0.2 0.3 0.2 .J 03
C2PiA 01 J 0.3 0.1J 03
C3P/A 01 & 0.3 01 J 03
Fluoranthrene 01 J 03 01.J 0.3
Pyrene 35 03 3 0.3
C1F/P 0. J 03 0.09 J 0.3
C2FiFP 009 J 03 .09 J 0.3
Chrysene 009 J 03 g1 03
ciC 008 J 0.3 0.09 ) 03
cac OB J 0.3 0.08J 0.3
Benzo(bifluoranthene 0.05 J 0.3 0.07 J 03
Benzo(k)fiuoranthene co4 J 03 £.07 J 03
Benzole)pyrena 005 J 0.3 007 J 03
Benzo{a)pyrene 0.04 J 0.3 005 J 0.3
Perylene U 03 ) 0.3
Indeno(1,2.3-cdjpyre v a.3 004 J 03
Dibenzo{a.h)anthrace U 0.3 U 03
Benzofa.h.Biperylens 0.04 J £.3 0.05 J D.3

Note: All concentrations for substituted PAHs are estimaied.
J . Concentrations are estimated and below the MDL
ek Soils
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Table 2.1
Distribution of PAH Homologues
Sampie No. Blank
Sample Location WBLKOD3D9
Naphthaienes
Naphthalens CON- 0]
Methyls CiN )
Dimethyls C2N U
Trimethyls C3N U
Tetramethyls C4aN U
TOTAL 0
Fiuorenes
Fluorene COF U
Methyls C1F U
Dimethyls C2F U
Trimethyls C3F U
TOTAL 0
Dibenzothiophenes
Dibenzothiophene cop U
Methyls c1b u
Dimethyls cz0 U
) Trimethyls c3D ]
TOTAL D
Phenanthrenes
Phenanthrene COP/A o
Methyis C1P/A U
Dimethyls - C2P/A U
Trimnethyls C3riA U
TOTAL 0
Pyrenes
Pyrene COPIF 0
Methyls C1PfF U
Dimethyls C2PIF u
TOTAL 0
Chrysenes
Chrysene coc U
Methyls ciC U
Dimethyls czC U
TOTAL 0

Distribution of PAH Homologues
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o
™

Carncentralion (mg/kg)
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PAH Homblogues
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Table 2.1

Distribution of PAH Homologues

Sample No.
Sample Location

0118-0070
WRO12A

Naphthalenes
Naphthalene CON v
Methyls CiN U
Dimethyls C2N u
Trimethyls C3N U
Tetramethyis C4N U
TOTAL D
Fluorenes
Fluorene COF u
Mathyls Ci1F u
Dimethyls C2F u
Trimethyls C3F U
TOTAL 0
Dibenzothiophenes
Dibenzothiophene coD U
Methyls c1b u
Dimethyls c20 L
Trimethyls ok 1n] U
TOTAL o
Phenanthrenes
Phenanthrene COP/A 0
Methyls C1PIiA u
Dimethyls C2PIA U
Trimethyls C3P/A U
TOTAL 1]
Pyrenes
Pyrene COP/F 0
Methyls CI1P/F U
Dimethyls C2PIF u
TOTAL 0]
Chrysenes
Chrysene coc U
Methyls cic u
Dimethyls c2C ]
TOTAL D

Concenlralion {mg/Kg)

o2l

Ll L T .

L e e

(0] S FuM ciF

FAH Homologuss

=13 Cob €20 FHEN. CIPM CI¥PM  CORF CIPF  COC
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Table 2.1
Distribution of PAH Homologues
. Sample No. 0145-0096
Sample Location WRO18A
Naphthalenes
Naphthalens CON U
Methyls C1N u
Dimethyls C2N U
Trimethyls C3N U
Tetramethyls CaN U
TOTAL 0
Fluorenes
Fluorene COoF U
Methyls C1F u
Dimethyls C2F u
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophane cob 8]
Methyls cib U
Dimethyls c2Db U
Trimethyls cao 8]
TOTAL 0
Phenanthrenes
Phenanthrene COP/A ¢
Methyls CiP/A U
- Dimethyls C2PA U
' Trimethyls C3rPA L
. TOTAL 0
Pyrenes :
Pyrene copPfF 0
Methyis ' C1PIF u
Dimethyls C2PIF u
TOTAL D
Chrysenes
Chrysens coc u
Methyis ci1c ]
Dimethyls c2c U
TOTAL 0

R e R L LR LR R

LY e

Y T e e DT .

Concentration {maggl

0I2r-——o-‘---‘----————————-—--———u-—-—m-“ww-‘——-------‘--
| .
S ' ol J
: ! NPTH G G  FLUR CIF  CaF  COD €30 PHEN. CIPIA GSPIR COPF  CZPF  COF  Cat
. ' PAH Homologues
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Table 2.1
Distribution of PAH Homologues
Sampie No, 0119-0087
Sample Location . WRO018ADup
Naphthalenes
Naphthalene CON U
- |Methyis C1N 1]
Dimethyls C2N U
Trimethyls C3N ]
Tetramethyls C4N ]
TOTAL ¢
Fluorenes
Fluorene COF U
Methyls CiF )
Dimethyls C2F u
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophene ' coD U
Methyls 1D u
Dimethyis c20 U
Tomethyls c3p U
TOTAL 0
Phenanthrenes
Phenanthrene COP/A 0
Methyis C1PIA U
Dimethyls C2P1A U
Trimethyls C3k/A U
TOTAL 0
Pyrenes
Pyrene COP/F 0
Methyls C1P/F 8
Dimethyls C2PIF u
JOTAL 0
Chrysenes
Chrysene coc U
Methyls cic U
Dimethyls cz2c u
TOTAL D

Distribution of PAH Homoiogues
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Sample No.
Sample Location

Table 2.1
Distribution of PAH Homologues

0119-0184
SC2A

ey
Naphthalenes
Naphthalene CON U
Methyls C1N §]
Dimethyis C2N U
Trimethyls C3N U
Tetramethyls C4N u
TOTAL 0
Fluorenes
Fluarene COF U
|Methyls C1F - U
Dimethyls C2F u
Trimethyls C3F U
TOTAL - 0
Dibenzothiophenes
Dibenzothicphena coD Uy
Methyls c1D U
Dirnathyls c2D ]
Trimethyls cap u
TOTAL 0
Phenanthrenes
Phenanthrene COP/A o
Methyis C1P/A U
Dimethyls C2P/A U
Trimethyls C3P/A 4]
TOTAL 0
Pyrenes
Pyrene COoPIF o
Methyis C1PIF U
Dimethyls C2PIF u
TOTAL 0
Chrysenes
Chrysene coc )
Methyls cic v
Dimathyls czC u
~ TOTAL 0

Concenlration (mgiKg)

NPTH G G FLUR  CiF CaF

(=] C2b  PHEN. CIPW CIPM CORF CIZPF COC

PAH Homologues
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Table 2.1
Distribution of PAH Homologues
Sample No. 0119-0200

Sample Location 33551A

eMoloaUs;
Naphthalenes
Naphthalene CON - U
Methyls CiN u
Dimethyis C2N 0]
Trimethyls C3N U
Tetramethyls C4N v

TOTAL 0
Fiuorenes
Flucrens COF U
Methyls CiF U
Dimethyls C2F U
Trimethyls C3F u

TOTAL 0
Dibenzothiophenes
Dibenzothiophene coD U
Methyls CiD u
Dimethyls cz2Dh u
Trimethyls c3D Lf

TOTAL ' 0
Phenanthrenes
Phenanthrene COP/A 0
Methyls C1P/A U
Dimethyis C2P/A U
Trimethyls C3P/A u

TOTAL 0
Pyrenes -
Pyrene COP/F o
Methyls C1PIF U
Dimetiwls C2PIF tJ

TOTAL : ' 0
Chrysenes
Chrysene coc U
Methyls cic U
Dimethyls c2c u

o
o

Concenlration {mgHg)

R i R R L

0.2 __________________________________________________
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FiH Homologues
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Table 2.1
Distribution of PAH Homologues
. Sample Ne, 0119-0287
Sampie Location . WRO11A
s PSS
Naphthalenes
Naphthalene CON U
Methyls C1IN U
Dimethyts C2N U
Trimethyls C3N u
Tetramethyls C4aN U
TOTAL 0
Fluorenes
Fluorene COF U
Methyls C1F 4]
Dimethyls CzZF u
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes |
Dibenzothiophene CoD U
Methyls c1D U
Dimethyls czo u
Trimethyls C3D U
TOTAL 0
Phenanthranes
Phenanthrene COP/A 0
Methyls C1PIA u
) Dimethyls C2P/A u
i Trimethyls C3P/A U
. ) TOTAL 0
Pyrenes
Pyrene COPJF it
Methyls CAPIF U
Dimethyls C2P/F u
TOTAL ' 0
Chrysenes
Chryseng cocC U
Methyls cic U
Dimethyls czc u
TOTAL 0

=
o

L4
[=]

o
e

Concenlration (mg/Kg)

i e R

NPTH  CN CIN FLUR CHF C3F cob <20 PHEN. CRA CYPM COPF CXPF COIC ==, =}

. : PAH Homologues
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Table 2.1
- Distribution of PAH Homologues
. Sample No. 0119-0288
Sample Location WRO011ADUP
TR ’<ﬁ_
Naphthalenes
Naphthalens CON U
Methyls CiN )
Dimethyis ' C2N u
Trimethyls C3N ]
Tetramethyls C4N v
TOTAL 0
Fiuorenes
Fluorene Cor v
Methyls Ci1F U
Dimethyls C2F U
Tritnethyls C3F U
TOTAL .0
Dibenzothiophenes
Dibenzothiophene cob U
Methyls c1b U
Dimethyis c2D U
Trimethyls cap u
TOTAL 0
Phenanthrenes
Phenanthrene COP/A o
Methyls C1P/A U
. Dimethyls C2R/A U
Trimethyls C3P/A U
. TOTAL ]
Pyrenes
Pyrene COPIF 6
Methyls C1PIF U
Dimethyls C2PIF u
TOTAL 0
Chrysenes
Chrysene coc U
Methyls CiC U
Dimethyls c2C Y
TOTAL D
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Table 2.1
Distribution of PAH Homologues
Sample No. 0119-0057
Sample Location WRO10A
Naphthalenes
Naphthaiens CON. U
Methyls CIN U
Dimethyls C2N u
Trimethyls C3N u
Tetramethyls C4N U
TOTAL 0
Fluorenes
Fluorene CoF U
Methyls Ci1F ]
Dimethyis C2F u
Trimethyls Cc3F U
TOTAL Q
Dibenzothiophenes
Dibenzothiophene cob u
Methyls ciD U
Dirnethyls cz2D U
" {Trimethyls C3D U
TOTAL 0
Phenanthrenes
Phenanthrene COP/A c
Mathyls CiPIA U
'| Dimethyls C2P/A U
Trimethyls CaP/A v
TOTAL 0
Pyrenes -
Fyrene COP/F 0
Methyls C1PsF U
Dimethyls C2P/F U
TOTAL 0
Chrysenes
Chrysene coc )
Methyls cic u
Dimethyls c2c U
TOTAL 0

Distribution of PAH Homologues

o =}
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Table 2.1
Distribution of PAH Homologues
Sample No. 0119-0228
Sample Location RD3A
Naphthalenes
Naphthalene CON u
Methyls C1N U
Dimethyls C2N U
Trimethyls C3N U
Tetramethyis C4N U
TOTAL 4]
Fluorenes
Fluacrene COF v
Methyis C1F U
Bimethyls C2F u
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophens coD U
Methyls c10 U
Dimethyts c2b u
Trimethyls C3D u
TOTAL 0
Phenanthrenes
Phenanthrene COP/A 8]
Methyls CiPIA U
Dimethyls C2PIA U
Trimethyls C3PiA v
TOTAL 0
Pyrenes
Pyrene COP/F 0
Methyls C1PIF v
Dimethyls C2PIF U
TOTAL 0
Chrysenes
Chrysene coc U
Methyls cicC U
Dimetihyls czC U
TOTAL 0

Concentralion (mg/Kg)
o
(=]

e
1)
1
1
r
1
]
)
i
1
]
1
1
1
1
1
1
1
1
1
L]
1
]
¥
1
1
1
'
1
]
]
1
1
1
T
1
1]
1
1
1
1
]
1
1
1

e

KPTH GIN CIH FLUR CIF  E3F  COD G20 FHEN, YWk C3PA COPF CiPF  COE | CIC
PAH Homologues

CAQPC\OIMOGDENOGPAHWD2 WB2



CAQPCOILVOGDENIOGRAHWOIWEB2

Table 2.1
, . Distribution of PAH Homologues
rz
. Sampie No, 0118-0241 -
Sample Location FBA
Naphthalenes
Naphthalene CON 4]
Methyls C1N U
Dimethyls C2N u
Trimethyls C3N U
Tetramethyls C4AN v
TOTAL 0
Fluorenes
Fluorene COF u
Methyls CiF h)
Dimethyls C2F U
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophene coD U
Methyis CiD v
Dimethyls " C2h U
Trimethyls C3D u
TOTAL 1)
Phenanthrenes
Phenanthrene COPIA 0
Methyls C1P/A U
. Dimethyls C2P{A u
Trimethyls CIF/A ]
TOTAL g
Pyrenes
Pyrene COPIF 0
Methyls C1PIF U
Dimethyis C2PIF ]
TOTAL 0
Chrysenes
Chrysene coc U
Methyls cic 9
Dimethyls cz2c ]
TOTAL D

Distribution of PAH Homologues
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Table 2.1 .
Distribution of PAH Homologues
Sample Na. 0118-0328
Sample Location FBA
Naphthalenes
pNaphthalene CON U
Methyls C1N U
Dimethyis C2N v
Trimethyls C3N u
Tetramethyls C4N v
TOTAL 1]
Fluorenes -
Fluorene COF U
Methyls C1F u
Dimethyls C2F u
Trimethyls C3F v
TOTAL o]
Dibenzothiophenes
Dibenzothiophene cog U
Methyls (o [ ] i
Dimethyls czD U
Trimethyls ciD U
TOTAL 0
Phenanthrenes
Phenanthrene COP/A 0
Methyls CiP/A U
Dimethyls C2P/A UV
Trimethyls C3P/A U
TOTAL 0
Pyrenes
Pyrene COP/F 0
Methyls C1PIF U
Dimethyls C2PIF U
TOTAL 0
Chrysenes
Chrysene coC U
Methyls cic U
Dimethyls czC u
TOTAL o 0

Concentralion (mgrkg)

o
o

04-_--_-_----_-___-_-_- ___________________________
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Table 2.1
Distribution of PAH Homoiogues
Samnple No, 0118-0124
Sample Location © WR0O24A
Naphthalenes
Naphthalzne CON | U
Methyls C1iN u
Dimethyls C2N U
Trimethyls C3N U
Tetramethyls C4aN U
TOTAL 0
[Fluorenes
Fluorene COF v
Methyls C1F U
Dimethyls C2F U
Trimethyls C3F U
TOTAL 1]
Dibenzothiophenes
Dibenzothiophene coD U
Methyls ciD U
Dimethyls czD u
Trimethyls c30 U
TOTAL 0
Phenanthrenes
Phenanthrens COP/A 0
Methyls C1P/A U
Dimethyls C2P/A u
Trimethyls C3P/A U
TOTAL 9}
Pyrenes
Pyrene COP/F 0
Methyls C1P/F u
Dimethyls C2PIF U
TOTAL 0
Chrysenes :
Chrysene coC U
Methyls cic U
Dimethyis czC u
TOTAL 0

Concentration (mgfKg)

0.8

os

04

a2

Distribution of PAH Homologues
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Table 2.1
. Distribution of PAH Homologues
. Sample No. 01190124 M3
Sample Location WR024A
Naphthalenes
Naphthaiens CCN U
Methyls CiIN U
Dimethyls C2N u
Trimethyls C3N U
Tetramethyls CaN U
TOTAL 0
Fluorenes
Flucrene COF U
Methyls CiF U
Dimethyls C2F u
Trimethyls C3F u
TOTAL -0
Dibenzothiophenes
Diberzothicphene coD U
Methyls C1iD u
Dimethyis c2D u
Trimethyls C3D u
TOTAL 1]
Phenanthrenes
Phenanthrene COoR/A 0
Methyls C1R/A v
Dimethyls C2PIA U
Trimethyls C3P/A U
. TOTAL Q
Pyrenes
Pyrene COPR/F 0
Methyls _ CAPIF u
Dimethyls C2PIF U
TOTAL 0
Chrysenes
Chrysene cac u
Methyls c1c v
Dimethyls c2C u
TOTAL 0

e b R it

Concentration (mg/Kg}
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Table 2.1
Distribution of PAH Homologues
Sampie No. 0118-0124MSD
Sample Location WR024A
Naphthalenes
Naphthalena CON U
Methyls CiN’ u
Dirnethyls C2N U
Trimethyls C3N u
Tetramethyls CAN’ U
TOTAL 0
Fluorenes
Flucrene CoF U
Methyls CI1F u
Dimethyls C2F U
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes :
Dibenzothiophene cop U
Methyls ciD U
Dimethyls cz2D U
Trimethyls cap .U
TOTAL 0
Phenanthrenes
Phenanthrene CoP/A 0
Methyls CiPIA U
Dimethyls C2P/A U
Trimethyis C3FYA U
TOTAL g
Pyrenes .
Pyrene COPIF G
Methwls CAP/F U
Dimethyls C2PIF U
TOTAL 0
Chrysenes
Chrysene coc U
Methyis cic u
Dimethyis cz2c U
TOTAL 0

Concentration (mpHKg)

Distribution of PAH Homologues
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Table 2.1
Distribution of PAH Homologues
Sample No. WBLKD3152000

Sample Location LAB BLANK
e
Naphthalenes -
Naphthatene CON - L
Methyls CiN u
Dimethyls C2N U
Trimethyis C3N u
Tetramethyls C4N v

TOTAL 0
Fluorenes
Fiuarene CoF u
Methyls CiF u
Dimethyls C2F ]
Trimethyls C3F u

TOTAL D
Dibenzothiophenes
Dibenzothicphene Cop U
Methyis C1D u
Dimethyls c20 v
Trimethyls cap U

TOTAL 0
Phenanthrenes
Phenanthrene COP/A o
Methyis C1P/A U
Dimethyls C2PIA U
Trimethyls C3F/A U

TOTAL - 0
Pyrenes
Pyrene coriF 0
Methyls C1PIF u
Dimethyls C2PIF u

TOTAL 0
Chrysenes
Chrysene coc u
Methyls cic u
Dimathyls cz2c U

TOTAL 0

0§

06

0.4

Concenlration (mgig)

i 02 ¢

1] fut. 1/} FLUR CIF

C3F

CO0D G20 PHEN.
FAH Homologues

Comh  C3PA  COPSF  CIPF

fac

g2

CAQPC\OILYOGDEMNOGPAHWDA WEB2




Table 2.1
Distribution of PAH Homologues
. " Sample No. AD119-326
Sampie Location 215PSA
Naphthalenes
Naphthalene CON. 248
Methyis CIN 204
Dirnethits C2N 122
Trimethyls C3N 28,8
: Tetramethyls C4N 4,54
TOTAL 608.34
Fluorenes
Fluorane COoF 27.3
Methyls C1F 14
Dimethyls C2F 35
Trimethyls cir D.77
TOTAL 45.57
Dibenzothiophenes
Dibenzathiophene CoD 2.58
Methyls c1D 1.39
Dimethyls c20 0.55
Trimethyls c3p U
TOTAL 4.52
Phenanthrenes
Phenanthrene Cap/a 51.85
Methyls C1P/A 13.2
- Dimethyls C2P/A 1.84
) Trimethyls C3P/A 0.31
. TOTAL 67.2
Pyrenes
Pyrene COP/F 9.95
Methyls CiPIF 1.75
Dimethyls C2PiF 0.23
TOTAL 11.83
Chrysenes
Chrysene coc 0.26
Methyis c1C U
Dimethyls czC U
TOTAL 0.268

i Distribution of PAH Homologues
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_ Table 2.1
Distribution of PAH Homologues
. Sample No. A0112-0330
Sample Location FRA
Naphthailenes
Naphthalene CON u
Methyls C1IN U
Cimethyls C2N 7]
Trimethyis C3N vl
Tetramethyls C4N v
TOTAL 0
Fluorenes
Fluorene COF U
Methyls CiF U
Dimethyis C2F U
Trimathyls C3F U
TOTAL 0]
Dibenzothiophenes
Dibenzothiophene caoo U
Methyls c1b U
Dimethyls cab U
Trimethyls c3b U
TOTAL 0
Phenanthrenes
Phenanthrene CORIA 0
Methyls C1F/A U
. Dimethyls . C2PIA U]
Trimethyls C3P/A U
. TOTAL : ‘ 0
Pyrenes
Pyrene COFIF 0
Methyls CiPIF U
Dimethyls C2PIiF - u
TOTAL 0
Chrysenes
Chrysene coc u
Methyls c1c U
Dimetnyis c2C U
TOTAL 9_
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Table 2.1
Distribution of PAH Homologues
Sample No. D118-0137
Sample Location WRO026A
Naphthalenes
Naphthalens CON u
Methyls CIN U
Dimethyls C2N U
Trimethyls L3N u
Tetramethyls C4N U
TOTAL 1]
Fluorenes
Fluorene COF u
Methyis CiF U
Dimethyls C2F u
Trimethyls C3F u
TOTAL 1]
Divenzothiophenes
Dibenzathiophene coD v
Methyts ciD U
Dimethyls cz20 U
Trimethyls c3D u
TOTAL 0
Phenanthrenes
Phenanthrene CORIA 0
Methyts C1P#A 1]
Dimethyls C2P/A U
Trimethyls C3P/A U
TOTAL 0
Pyrenes
Pyrene COP/F 0
Methyls CIiPIF U
Dimathyls C2F/F U
TOTAL 1]
Chrysenes
Chrysene coc U
Methyis ci1c U
Dimethyls c2C U
TOTAL Y
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) Table 2.1
Distribution of PAH Homologues
Sampie No, 0119-0162
Sample Location BC3A
Naphthalenes
Naphthalene CON U
Methyls CiN v
Dimethyls C2N U
Trimethyls C3N ]
Tetramethyls C4aN tJ
TOTAL 0
Fluorenes
Fluorens COF u
Methyls C1F i
Dimethyls C2F U
Trimethyts C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophene CtD u
Methyls c1D U
Dimethyls c2D U
Trimethyls c30 U
TOTAL 0
Phenanthrenes
Phenanthrene COP/A 4
Methyls C1PiA U
Dimethyls C2P/A U
Trimethyls C3P/A U
TOTAL 0
Pyrenes
Pyrene COP/F 1]
Methyls C1PIF U
Dimethyls C2PIF u
TOTAL 0
Chrysenes
Chrysene coc u
Methyls cicC u
Dimethyls czC U
TOTAL 0
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~ Table 2.1
Distribution of PAH Homologues
Sample No. 0119-0162
Sample Location BC3A MS
Naphthalenes
Naphthalene CON U
Methyls CiN U
Dimethyls C2N U
Trimethyls C3N - U
Tetramethyis C4N U
TOTAL i]
Fluorenes
Fluorene COF v
Methyls . - C1F u.
Dimethyis C2F u
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophene coD U
Methyls cib u
Dimethyls czD U
Trimethyls c3D ]
TOTAL i)
Phenanthrenes
Phenanthrene COP/A 0.19
Methyls C1P/A 0.41
Dimethyls C2PIA 0.59
Trimethyis C3P/A 0.83
TOTAL 2.42
Pyrenes
Pyrene COPIF 4605
Methyls C1RIF 0.86
Dimethyls C2PIF 0.17
TOTAL _47.08
Chrysenes
Chrysane coc 0.22
Methyls . cic C.59
Bimethyls cz2c
TOTAL

8
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Table 2.1
Distribution of PAH Homologues
Sampie No. 0119-0182
Sample location BCIAMSD
B
Naphthalenes '
Naphthalene CON u
- Methyls CiIN U
Dimethyls C2N v
Trimethyls C3N v
Tetramethyis C4N U
TOTAL 0
Fluorenes
Fluorene COF U
Methyls CtF u
Dimethyls C2F U
Trimethyls C3F U
TOTAL 0
Dibenzothiophenes
Dibenzothiophene coD U
Methyis c1D U
Dimethyls c20 U
Trimethyls cib Y
TOTAL 0
Phenanthrenes
Phenanthrene COPfA 0
Methyls C1P/A u
Cimethyls C2P/A u
Trimethyls C3P/A U
TOTAL 0
Pyrenes
Pyrens COPIF 38.9
Methyls C1P/F -y
Dimethyis C2P{F U
TOTAL 39.9
Chrysenes
Chrysene coc U
Methyls ci1c U
Dimethyis czc U
TOTAL 0

40
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: Table 2.1
Distribution of PAH Homologues
Sample No. SBLK031300

Sample Location Sand Blank
Naphthalenes
Naphthatene COoN u
Methyls CIN u
Dimethyls C2N U
Trimethyls C3N u
Tetramethyls C4N U

TOTAL 0
Fluorenes
Fluorene COF U
Methyls C1F u
Dimetryls C2F U
Trimethyls CaF U

TOTAL 0
Dibenzothiophenes
Dibenzothiophene cooD U
Methyls Ct1D U
Dimethyis c20 U
Trimethyls C3D u .

TOTAL 0
Phenanthrenes
Phenanthrene COP/A 0
Methyls C1P/A U
Dimethyls C2P/A u
Trimethyls C3P/A U

TOTAL D
Pyrenes .
Pyrene COPIF . D
Methyls CiPIF U
Dimethyls C2PIF U

TOTAL 1]
Chrysenes
Chrysene coc u
Methyls ciC U
Dimethyls cz2c U

TOTAL 0
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Table 2.1
Distribution of PAH Homologues .
Sample No, B0115-0270
Sample Location FBA
Naphthaienes
Naphthalene CON ]
Methyls CIN U
Dimethyls C2N U
Trimethyls C3N u
Tetramethyls CAN v
TOTAL 0
Flucrenes
Fluorens CaoF U
Methyls CiF U
Dimethyls C2F u
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophene coD u
Methyls c1D U
Dimethyls cz2D u
Trimethyls C30 U
TOTAL ' 0
Phenanthrenes
Phenanthrene COPtA Q
Methyls CiP/A u
Dimethyls C2P/A u
Trimethyls CIP/A U
TOTAL 0
Pyrenes
Pyrene COPIF 0
Methyls C1PfF U
Dimethyls C2F/F U
TOTAL 0
Chrysenes
Chrysene coc U
Methyls ci1c u
Dimethyls czc u
TOTAL 0
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Table 2.9
Distribution of PAH Homologues
. ' Sample No. B0119-0252
Sample Location SCIA
Naphthalenes
Naphthalene CON. 3
Methyls CIN ’ 100
Oimethyls C2N 550
Trimethyls C3N 4490
Tetramethyls CaN 200
TOTAL 1321
Fluorenes
Flterens COF U
Methyls CiF 130
Dimethyls C2F 190
Trimethyls C3IF 250
TOTAL 57¢
Dibenzothiophenes
Dibenzothiophene coD u
Methyls c1D 85
Dimethyls cz2D 170
Trimethyis €20 190
TOTAL 445
Phenanthrenes
Phenanthrene COPIA - 99
Methyls C1PIA 280
. Dimethyls C2PiA 270
: Trimethyls CaIP/A 330
. : TOTAL 979
Pyrenes
Pyrene COPIF 270
Methyls C1PIF 190
Dimethyls C2P/F 280
TOTAL 740
Chrysenes
Chrysene coc
Methyls CiC
Dimethyls cz2c
70

Concentration (mg/Kg)
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Table 2.1
Distribution of PAH Homologues
. . Sampie No. B0119-0266
Sample Location RD3ADULP
Naphthalenes
Naphthalene CON U
Methyls CIN U
Dimethyls C2N U
Trimethyls C3N U
Tetramethyls C4aN U
TOTAL ]
Fluorenes
Fluorene COF u
Methyls Ci1F ]
Dimethyls C2F u
Trimethyls C3F u
TOTAL ) 0
Dibenzothiophenes
Dibenzothiophens coD U
Methyls ciD U
Dirnethyls c20 U
Trimethyls ok ]n] U
TOTAL 0
Phenanthrenes
Phenanthrens COP/A . o
Methyls CI1P/A )
Dimethyis C2PIA 120
Trimethyls C3riA 81
.:' TOTAL 201
Pyrenes
Pyrene COP/F 155
Methyls C1P/F ’ 81
Dimethyls C2PIF 87
TOTAL 323
Chrysenes
Chrysene coc
Methyls C1C
Dimethyls c2C

i Distribution of PAH Homelogues

Concentration (mg/Kg}
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Table 2.1
Distribution of PAH Homologues
Sample No. B0119-0265
Sample Location RD3A
Naphthalenes
Naphthalene CON_ U
Methyls CiN u
Dimethyls C2N U
Ttimethyls C3N 87
Tetramethyis C4N U
TOTAL 87
Fluorenes
Fluorene COF U
Methyls CiF U
Dimethyls C2F 0]
Trimethyls CIF v
TOTAL Y]
Dibenzathiophenes
Dibenzothiophene cop u
Methyls CiD u
Ditnethyls cz2D u
Trimethyls © C3D U
TOTAL Y
Phenanthrenes
Phenanthrens COF/A )
Methyls CIPIA U
Cimethyls C2P/A 150
Trimethyls C3P/A 87
TOTAL 237
Pyrenes
Pyrene COP/F 168
Methyls C1P{F 100
Dimethyls C2PfF 110
TOTAL 378
Chrysenes .
Chrysene coc a7
Methyls cic 160
Dimethyls czc 170

Concenlration (mgikg)
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Tahble 2.1
Distribution of PAH Homologues
Sample No. B0119-024¢
Sample Location BC3A
;

Naphthalenes
Naphthalene CON U -
Methyls C1IN U
Dimethyls C2N U
Trimethyls C3N U
Tetramethyls Can U

TOTAL 0
Fluorenes ' :
Fleorene COoF u
Methyls CIF u
Dimethyls C2F U
Trimsthyls C3F U

TOTAL 8]
Dibenzothiophenes
Gibenzothiophene cob U
Methyls cib v
Dimethyls c2b U
Tomethyls C30 U

TOTAL D
Phenanthrenes
FPhenanthrene COP/A 0.13
Methyls CiPIA 0.1

| Dimethyls C2P/A . . 0.07

Trimethyls C3PIA . 0.07

TOTAL 0.37
Pyrenes
Pyrene COPIF 0.4
Methyls CiP/F 0.2
Dimethyls C2P/F 0.2

TOTAL ) 0.8
Chrysenes
Chrysene coc
Methyls cicC
Dimethyls czc

Distribution of PAH Homologues
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Table 2.1
Distribution of PAH Homologues
Sample No. B0118-0259
Sample Location 338582A
Naphthalenes
Naphthalene CON 0.08
Methyis CiN 0.1
Dimethyts C2N 0.6
Trimethyls C3N 0.5
Tetramethyls C4N 0.3
TOTAL : 1.56
Fluorenes
Fiuorene Cor 0.3
Methyls Ci1F 0.5
Dirmethyls C2F 0.4
Trimethyls C3F 0.03
TOTAL 1.23
Dibenzothiophenes
Dibenzothiophene cob 0.2
Methyis ciD 03
Dimethyls c2D 0.3
Trimethyls c3D 0.2
TOTAL 1
Phénanthrenes ’
Phenanthrens COP/A 8
Methyls C1PIA 23
Dimethyis C2P/A 1.3
Trimethyls C3P/A 0.7
TOTAL 8.2
Pyrenes
Pyrene COP/F 106
Methyls CiPiF 4.1
Cimethyls C2PIF 29
TOTAL 1786
Chrysenes
Chrysene coc a7
Methyls cic 31
Dimethyis c2C 14
TOTAL 8.2

Distribution of PAK Homologues
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Table 2.1
_ -Distribution of PAH Homologues
' Sample No. B0119-0273
Sample Location AODIM02A
Napfithalenes
Naphthatene CON . v
Methyls CIN -~ 0.05
Dimethyls C2N |
Trimethyls C3N 0.1
Tetramethyls C4N 0.08
TOTAL 0.33
Fluorenes
{ |Fiuorene : COF )
Methyls Ci1F U
Dimethyls C2F U]
Trimethyis CaF ul
TOTAL 0
Dibenzothiophenes
Dibenzothicphene cob )
Methyls CiD : 0.04
Ditnethyls : c20 ’ 0.06
Trimethyts - C3b 0.05
TOTAL 0.15
’ Phenanthrenes
Phenanthrene COP/A 0.13
Methyls C1P/A 0.1
Dimethyls C2P/A 0.2
: Trimethyls C3PIA 0.1
. TOTAL 0.53
Pyrenes
Pyrene COPIF 0.16
Mathyls C1PF 0.1
Dimethyls C2PiF 0.2
TOTAL 0.46
Chrysenes
Chrysens coc
Methyls c1c
Dimethyls cz2c
TOTAL

Distribution of PAH Homologues

0.2

[=]
-
in

Concentration (mg/Kg)
o

7 NEIH " Ly cop ¢ PHEN. T
PAH Homologues

CAQPCWOILCGDENVOGPAHS02. WEB2



Table 2.1
Distribution of PAH Homologues
" Sample No. B0119-0334
Sarnple Location FBA
Naphthalenes :
Naphthalene CON U
Methyls C1N u
Dimethyis C2N v
Trimethyls C3N U
Tetramethyls C4aN U
TOTAL [y
Fluorenes
Fluorene ' COF U
Methyls CiF ]
Dimethyls C2F u
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophene CoD U
Methyls £1D U
Dimethyls . ca2D v
Trimethyls Cc30 v
TOTAL 1]
Phenanthrenes
Phenanthrene COPIA 0
Methyls C1PIA U
Dimethyls C2PIA U
Trimethyls C3P/A U
TOTAL 0
Pyrenes
Pyrene COPIF o
Methyls C1PIF 1]
Dimethyls C2PIF U
TOTAL 0
Chrysenes .
Chrysene coc v
Methyls cic u
Dimethyls cz2C u
TOTAL ]

Distribution of PAH Homologues
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Table 2.1
Distribution of PAH Homologues
Sample No, B0119-0334
Sample Location _FBAMS
Hues
Naphthalenes
Naphthalene CDN. U
Methyls C1iN u
Dimethyls C2N U
Trimethyls C3Nb U
Tetramethyls C4N u
TOTAL 0
Fluorenes
Fluorene coF ¢ u
Methyls CiF U
Dimethyls C2F U
Trimethyls C3IF U
TOTAL 0
Dibenzothiophenes
Dibenzaothiophens ccD u
Methyls CciD U
Dimethyls Cc2D U
Trirmethyls €30 u
TOTAL 0
Phenanthrenes
Phenanthrene COP/A 1]
Methyls CI1PIA U
Dimethyls C2P/A )
Trimethyls C3PIA U
TOTAL 0
Pyrenes
Pyrene COR{F 1.4
Methyls C1P/F U
Dimethyls C2PIF U
TOTAL 1.4
Chrysenes
Chrysene coc U
Methyls cic U
Dimethyls c2c U
TOTAL 4] .

Concentration {mpiig)
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Table 2.1
Distribution of PAH Homologues
Sample No. B0119-0334

Sample Location FBA MSD
Naphthalenes
Naphthaiens CON - u
Methyls CIN U
Dimethyls C2N U
Trimethyls C3N U
Tetramethyls C4N u

TOTAL 0
Fluorenes r
Fluorene Cor U
Methyls c1r U
Dimethyls C2F U
Trimethyls C3F U

TOTAL 0
Dibenzothiophenas
Dibanzothiophene caoD U
Methyls c1D u
Dimethyls \erivy U
Trimethyls ciD u

TOTAL 0
Phenanthrenes
Phenanthrene COPIA 0
Methyls C1PIA U
Dimethyls C2FiA ]
Trimethyls CaP/A ]

TOTAL 0
Pyrenes
Pyrene COPIF 1.1
Methyis C1PIF U
Dimethyls C2PIF U

TOTAL 1.1
Chrysenes
Chrysene coc U
Methyls ci1c u
Dimethyis czc 8]

TOTAL 0
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: Table 2.1 -
Distribution of PAH Homologues
Sampie No. B0115-0384
. |Sampie Location 218PSA
Naphthalenes
Naphthalene CON . 1.1
Methyls CiN 2.1
Dimethyls C2N 3
Trirnethyls C3N 1.8
Tetrameathyls C4aN 0.4
TOTAL 8.4
Fiuorenes
Fluorene COF 1.2
Methyls C1F 1
Dimethyls C2F 0.3
Trimethyls C3F 0.07
TOTAL 2.67
Dibenzothiophenes
Dibenzothiophene coD 0.3
Methyls | ciD - 0.2
Dimethyls cz2D 0.05
Trimethyls cap U
TOTAL 0.55
Phenanthrenes
Phenanthrene COP/A 5.6
Methyts C1PIA 1.8
Dimethyls C2PiA 0.3
Trimethyis C3P/A 0.06
TOTAL 7.76
Pyrenes
Pyrens " COPIF 22
Methyls C1PIF 0.3
Dimethyis C2PIF 0.07
TOTAL 2.57
Chrysenes
Chrysene coc 0.07
Methyls ci1c 0.03
Dimethyls cz2c 0.
TOTAL 0.11%

Concenltalion (myHg)

Distribution of PAH Homologues
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~ Table 2.1
Distribution of PAH Homologues
Sample No. B0119-0300
Sample Location WRO9A
Naphthalenes
Naphthatene CON U
Methyls C1N U
Dimethyls C2N U
Trimethyls C3N ]|
Tetramethyls C4N U
TOTAL 0
Fluorenes
Fiuorene COF U
Methyls CiF u
Dimethyls C2F U
Trimethyls C3F ]
TOTAL 0
Dibenzothicphenes
Dibenzothiophene coD u
Methyls ci1o U
Dimethyls c20 U
Trimethyls cap u
TOTAL 0
Phenanthrenes
Phenanthrene COP/A o
Methyls C1P/A U
Dimethyls C2P/A u
Trimethyls C3P/A u
TOTAL 0
Pyrenes
Pyrene - COPIF 1]
Mathyls C1PIF U
Dimethyls C2PIF U
TOTAL 0
Chrysenes
Chrysene coc u
Methyls c1¢C U
Limethyls cac u
TOTAL 0
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Table 2.1
Distribution of PAH Homologues
Sample No. B0118-0305
Sample Location WRO012A
Naphthalenes
Naphthalene CON i U
Methyls CiN U
Dimethyis C2N 0]
Trimethyls C3N u
Tetramethyls C4N U
TOTAL 0
Fluorenes
: Fluorene COF ¥
Methyls Ci1F 8]
Dimethyls C2F U
Trimethyls C3F U
TOTAL 0]
Dibenzothiophenes
Dibenzothiophene cob U
. Mathyls ciD U
_ {Dimethyls c2D U
Trimethyls C3D )
TOTAL Q
Phenanthrenes
Phenanthrens COPiA 0
Methyis C1P/A U
Dimethyis C2P/A 0.05
Trimethyls C3P/A 0.04
TOTAL 0.09
Pyrenes
Pyrene COP/F . 0.08
Methyls C1PIF v
Dimethyls C2PIF v
TOTAL 0.08
Chrysenes
Chrysene coc U
Methyls cic U
Dimethyls c2C U
TOTAL Q
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Table 2.1
- Distribution of PAH Homologues
. ' Sample No. B0119-0309
Sample Location WRO19A
Naphthalenes
Naphthalene CON u
Methyls CIN : U
Dimethyls C2N v
Trimethyls C3N v
Tetramethyls C4AN U
TOTAL_ 0
Fluorenes
! Fluorene CoF U
Methyls Cif ' 0.09
Dimethyls C2F 0.1
Trimethyls CaF u
TOTAL 0.19
Dibenzothiophenes
Dibenzothiophene CoD v
Methyls c10 U
Dimethyls C2b u
Trimethyls C3D U
TOTAL s}
Phenanthrenes
Phenanthrene COPIA 0.1
Methyls CiP/A 0.2
. Dimethyls C2P/A 0.2
Y Trimethyls CaPIA 0.1
TOTAL 0.8
Pyrenes
Pyrene COPIF G2
Methyls C1PiF 0.09
Dimethyls C2PIF 0.1
TOTAL 0.39
Chrysenes
Chrysene coC 0.09
Methyls cic 0.08
Dimethyls c2cC G.08
TOTAL 0.26

Distribution of PAH Homologues
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Table 2.1
Distribution of PAH Homologues
Sample No. B0119-0338

Sample Location ACI4A
Naphthaienes
Naphthatene CON U
Methyls C1N ]
Dimethyls C2N ]
Trimethyls C3N . U
Tetramethyis C4aN v

TOTAL 0
Fluorenes ,
Fluarens CoF U
Methyls C1IF U
Dimethyts C2F U
Trimethyls C3F U

TOTAL 0
Dibenzothiophenes
Dibenzothiophene Cop U
Methyls C1D v
Dimethyls czD U
Trimethyls cap YU

TOTAL 1]
Phenanthrenes
Phenanthrene cor/a 0
Methyls C1PIA v
Dimethyls C2PiA u
Trimethyls C3P/A U

TOTAL Q
Pyrenes
Pyrene COP/F 0
Methyls CiPIF U
Dimethyls C2PIF 0]

TOTAL 0
Chrysenes
Chrysene cocC u
Methyls cic U
Dimethyls c2C U

TOTAL Q

bnd
w

o
o

b
S

Concentralion {mg/Hg)

CIN (=L} FLUR CiF

=13

cob <o PHEH. - CiPMA  CIPM  COPF  CIPF
PAH Homologues

[ e
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Table 2.1
Distribution of PAH Homologues
Sample No. B0119-0307
Sample Location WRO14A
e bﬁ&‘at".:?‘\:-:g%:a{aé: -
Naphthalenes
Naphthalene CON | v
Methyls CIN U
Dimethyls C2N N
Trimethyls C3N U
Tetramethyis C4aN )
TOTAL 0
Fluorenes .
Fluorene CoF U
Methyls C1F U
Dimethyls C2F U
Trimethyls C3F u
TOTAL 4]
| Dibenzothiophenes
Dibenzothiophene cop U
Methyis c1b U
Dimethyls czD U
Trimethyls C30 u
TOTAL 0
Phenanthrenes
Phenanthrene COPIA 0
Methyls C1PfA U
Dimethyis C2PIA 0.03
Trimethyls CaP/a 0.04
TOTAL 0.07
Pyrenes
Pyrene COPIF 0.06
Methyls C1PIF 0.04
Dimethyls C2PIF 0.04
TOTAL 0.14
Chrysenes
Chrysene coc u
Methyls c1c 0
Dimethyts c2c 0.03
TOTAL 0.03

Concentration (mgsKg)

Distribution of PAH Homologues

=21} CaN FLUR C1F

[= P 1]

S0 PHEN. CiPM ClMA  COMF  CIFRF
PAH Homologues

[=: = =
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~ Table 2.1
Distribution of PAH Homologues
Sample No, B0119-0302
Sample Location WRO11A
Naphthalenes
.|Naphthatene CON. U
Methyls C1N U
Dimethyls C2N U
Trimethy!s C3N u
Tetramethyls C4N U
TOTAL 0
Figorenes
Fluorene COF o
Methyls Ci1F 0,04
Dimethyls C2F 0.1
Trimethyls C3F u
TOTAL 0.14
Dibenzothiophenes
Dibenzothiopheng cop U
Mathyls CiD U
Dimethyls cz20 U
Trimethyls c30 U
TOTAL 0
Phenanthrenes
Phenanthrene CGP/A 0.07
Methyls CiPIA U
Dimethyls C2PIA 0.1
Trimethyis C3PIA 0.08
TOTAL 0.25
Pyrenes
Pyrene COPIF 0.11
Methyls C1PIF 0.05
Dimethyls C2P{F 0.07
TOTAL 0.24
Chrysenes
Chrysene cocC 0.0&
Methyls ci1c 0.07
Dimethyls czc 0.08
TOTAL 0.21

Distribution of PAH Homologtes

Concenlralion (mg/Kg)

o FLUR YF

co
PaAH Homologues

(=13 = =]

FHEH.

Cifa CHRa. CORF  CIPF

. CoC
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Table 2.1
- Distribution of PAH Homologues
. Sample No. B0119-0312
Sample Location WRO21ADUP
Naphthalenes
Naphthalene CON . U
Methyls C1IN ]
Dimethyls C2N U
Trimethyls C3N v
Tetramethyls CAN v
TOTAL 0
Flucrenes
Fiuprene COF u :
Methyts C1F U
Dimethyls C2F U
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophene CoD U
Methyis c1b u
Dimathyis c2D U
Trimethyls CcabD u
TOTAL 0
Phenanthrenes
Phenanthrens COP/A 0
Methyls CiPIA 0.04
o Dimethyls C2PfA U
Trimzthyls C3R/A U
. ___TOTAL 0.04
Pyrenes .
Pyrene COPHF 0.06
Methyls C1PIF U
Dimethyls C2ZPIF u
TOTAL 0.06
Chrysenes
Chrysene coc u
Methyls ci1c u
Dimethyls czC U
0

Concentralion {mg/Kg)

’ - : WFTH CiW  CIN  FLLUR  CIF €IF  COD  C€I0  PHEN CIPk CMPi CORF CIPF  COC GO0
. . i PAH Homologues
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Table 2.1
Distribution of PAH Homologues
Sample No. B0119-0311
Sample Location WRO21A
Naphthalenes
Nazphthalene CON | . v
Methyls CiN u
Dimethyls C2N u
Trimethyls C3N U
Tetrarmethyls C4N U
TOTAL 0
Fluorenes
Fluorene CoF u
Methyls .. C1F U
Dimethyls C2F U
Trimethyls C3F U
TOTAL 0
Dibenzothiophenes
Dibenzothiophene coD u
Methyls c1D U
Dimethyls czD U
Trimethyls cip v
TOTAL 0
Phenanthrenes
Phenanthrene COPIA 0
[Methyls C1P/A 0.04
Dimethyls C2PA u
Trimethyls C3PIA u
TOTAL 0.04
Pyrenes
Pyrene CoPIF 0.02
Methyls C1P/F U
Dimethyls C2PIF U
TOTAL 0.02
Chrysenes
Chrysene coc u
Methyls B 3 ¥ u
Dirmnathyls ca2c U
TOTAL 0

Distribution of PAH Homologues

Concenlralion {mgg)
=]
(=)
=)

WPTH S oM FLUR SF €3 GO0 G2 PHEN. CiPMA COPA GOPF CapF S0 £75
PaM Homologues
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Table 2.1
Distribution of PAH Homologues
. Sample No. B0118-0318
Sample Location WRO25A
Naphthalenes
Naphthalene CON U
Methyis C1N )
Bimethyls C2N U
Trimethyls C3N u
Tetramethyls C4N u
TOTAL 0
| . Fluorenes
Fiuorans COF U
Methyls CiF U
Dimethyls C2F u
Trimethyls C3F ]
TOTAL 0
Dibenzothiophenes
Dibenzothiophene coD ]
Methyls C1b U
Dimethyls cz2D U
Trimethyls C3D u
TOTAL 0
Phenanthrenes
Phenanthrene COPIA 0.03
Methyis C1PfA 0.08
- Dimethyls C2PIA 0.03
. Trimethyls C3PIA 0.04
TOTAL 0.18
Pyrenes
Pyrene COP/F 0.09
Methyls C1PIF 0.03
Cimathyls C2PIF 0.04
TOTAL 0.16
Chrysenes
Chrysene coc 0.03
Methyls cic 0.03
Dimethyls czC 0.03
oT.

0.1

T I

QOB - --------em-eom oo

Y T

Concenlraltion (markg}

- 4 . DNPTH CIN = /] FLURE CiF ¥ coc cIn FMEH, CiP/A  C3IPMA CORF C2PF coc [w{n
PAH Homologues
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Table 2.1
. Distribution of PAH Homologues
. Sample No, B0119-0314
Sample Location WR022A
Naphthalenes
Naphthalene CON v
Methyls C1N U
Dimethyls C2N v
Trimethyls C3N 1]
Tetramethyls CaN’ U
TOTAL 0
Fluorenes
' Fluorene COF U
Methyls CI1F U
Dimethyls C2F U
Trimethyls C3F U
TOTAL 0
Dlbenzothiopheties
Dibenzothiophene caD U
Methyls c1D u
Dimethyls cz2b u
Trimethyls c3D ]
TOTAL 0
Phepanthrenes
Phenanthrene COP/A 0.03
Methyls C1PIA 0.05
. Dimethyls C2PiA 0.03
. Trimethyls C3PIA 0.03
TOTAL .14
Pyrenes
Pyrene COPIF 0.09
Methyls C1PIF G.03
Dimethyls C2PIF 0.02
TOTAL 0.14
Chrysenes
Chiysene coc 0.03
Methyls ‘CiC 0.02
Dimethyls cz2C u

c3
=
=
E
c
2
s
=
§
o
) DNB‘IH CiH S PR SIF CIF €00 CID PHEM CIRA CIRM DORF CIPF GOC G
: ' PAR Homologues
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Tabie 2.1
Distribution of PAH Hompologues
Sample No. B0119-0315
Sample Location WR022DUP
RO AtRAHOR HAGIKGY
Naphthalenes
Naphthaiene CON v
- | Methyls CiN v
Dimethyls C2N u
Trimethyls C3N U
Tetramethyls C4N )
TOTAL 0
Fluorenes
Flucrene COF U
Methyls C1iF U
Dimethyls C2F v
Trimethyls C3F u
TOTAL 0
Dibenzothiophenes
Dibenzothiophene cop U
Methyls . CiD U
Dimethyls cz2D U
| Tnmethyis c3D u
TOTAL 0
Phenanthrenes
Phenanthrene COP/A 0.03
Methyls C1PiA ) 0.05
Dimethyls C2PiA 0.03
Trimethyis C3P/A 0.03
TOTAL 0.14
Pyrenes
Pyrene COPIF 0,06
Methyls C1P/F U
Dimethyis C2PIF U
TOTAL 0.08
Chrysenes
Chrysene coC 0.03
Methyls cicC U
Dimethyls czc u
TOTAL 0.03

Distribution of PAH Homologues

Cancentralion (mg/Kg)

0 NeTH
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PAH Homologues
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Table 2.1
Distribution of PAH Homologues
Sample No. B0118-0317
Sample Location WR24A
Naphthalenes
Naphthaiene CON LU
Methyls CiN u
Dimethyls C2N 0.09
Trimethyls C3N 0,08
: Tetramethyls C4aN U
JOTAL : 0.15
Fluorenes
Fluorens COF v
Methyls CiF U
Dimethyls C2F U
Trimethyls C3F U
TOTAL o]
Dibenzothiophenes :
Dibenzothiophene coD U
Methyls ‘T10 U
Dimethyls cz20 u
Trimethyis CiD U
TOTAL ]
Phenanthrenes
Phenanthrene COP/A 0.1
Methyls CiPiA 0.3
Dimethyls C2PIA 0.2
Tritnethyls C3P/A 0.2
TOTAL 0.8
Pyrenes
Pyrene COP/F 0.2
Methyls C1P/F 0.1
Dimethyls C2pPIF 0.09
TOTAL 0.39
Chrysenes
Chrysene coc 0.1
Methyls cic 0.09
Dimethyls cz2C 0.08
TOTAL

Concenlralion {mgg)
o
>
T

DNI'-"I'M (AL [ ) FLUR CiF (=13 cop =] PrEN. Ci1Ph CYP COPF
FaH Homolagues '
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Table 2.1
Distribution of PAH Homologues
. Sample No. B0119-0322
Sample Location WR2BA
Naphthalenes
Naphthalene CoN u
Methyls C1N U
Dimethyis C2N U
Trimetnyls C3N 0.04|
Tetramethyis C4N U
TOTAL 0.04
Fluorenes
Fluarens COF ! u
Methyls C1F u
Dimethyis C2F U
Trimethyls car U
TOTAL : 1]
Dibenzothiophenes
Dibenzothiophene cob U
Methyis ciD v
Dimethyls cz0 U
Trimethyls C3D U
TOTAL 0
Phenanthranes
Phenanthrene COF/A 0.08
Methyls C1PIA 0.1
Dimethyls C2PIA 0.07
Trimethyls C3P/A 0.08
TOTAL 0.33
Pyrenes . .
Pyrene COPIF 0.2
Metnyls C1PIF 0.07
Dimethyls C2PIF 0.06
TOTAL 0.33
Chrysenes
Chrysene coc 0.07
Methyls cic 0.07
Bimethyls cz2cC © 006
TQ TAL :
RANDITOTAL :

Distribution of PAH Homologues
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Table 2.1
Distribution of PAH Homologues
. Sample Ne. BD115-0322
. Sample Logation WR28A MS
Jomologd
Naphthalenes :
Naphthalene CON U
Methyls C1N U
Dimnethyls C2N 0.04
Trimethyls C3N (.06
Tetramethyls C4N )
TOTAL 0.1
Fluorenes .
Fluorene COoF u
Methyls Ci1F U
Dimethyls C2F u
Trimethyls C3F v
TOTAL 0
Dibenzothiophenes
Dibenzothiophensa coD L
Methyls c1Dh U
Dimethyls €20 U
Trimethyls c3D U
TOTAL 0
Phenanthrenes .
Phenanthrene copP/A . 007
Methyls CiPIA 0.2
oy Dimethyls C2ZPiA 0.1
. Trimethyis C3PIA 0.1
TOTAL 0.47
Pyrenes
Pyrene COPIF 36
Methyls C1PIF 0.1
Dimethyls C2PIF 0.09
TOTAL 3.79
Chrysenes
Chrysene coc 0.09
Methyis c1c 0.08
Dimethyls czc 0.08
TOTAL

Cancenlralion {mg/Xg)
g+ ]

: MPTH  CIM  C3H  FWR  CtF Cd OO 20  PHEN, C1PM C3R  COPF  C2RF  © c
C PAH Homologues
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Tahle 21
Distribution of PAH Homologues
Sample No. B0119-0322
Sample Locaiion WR28A MSD
MNaphthalenes
Naphthalene CON | U
Methyls C1N u
Dimesthyls C2N v
Trimethyls C3N 0.04
Teframethyls C4N U
TOTAL 0.04
Fluorenes
Fluorene COF u
Methyls C1F u
Dimethyls C2F U
Trimethyls C3F 0.1
TOTAL 0.1
Dibenzothiophenes
Dibenzothiophene cob U
Methyis cib v
Dimethyls c2D u
Trimethyls caD v
TOTAL Y
Phenanthrenes
Phenanthrene COPIA 013
Methyls C1P/A 0.2
Dimethyls C2PiA 0.1
Trimethyls . C3P/A 01
TOTAL - 0.53
Pyrenes
Pyrene COPIF 31
Methyls C1PIF 0.08
Dimethyls C2piF 0.08
TOTAL . .28
Chrysenes
Chrysene coc C.1
Methyis ciC 0.09
Dimethyls czc 0.08
TOTAL 0.27

Cancentration (mg/Mg}

.- | B B o

PAH Homelogues

KeTH €I CN FLUR CfF C3F b C}b PHEN CIPA COPI COPF TIRF COC G
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Distribution of Common Steranes {m/z 217)

SAMPLE NUMBER : BD118-0252
SAMPLE LOCATION : SCIA '

Table 3.0

5a(H),14a({H),17a(H}-cholestane (203)
5a(H),14B(H),17B(H)-cholestane (20R)
Sa(H),14B(H)},17B(H)-cholestane (20S)
Sa(H),14a(H),17a(H)-cholestane (20R)
Sa(H),14a({H)},17a(H),24-methyicholestane (20S5)
Sa(H},14B(H).17B(H),24-methylcholestane (20R)
S5a(H)},14B(1H),17B(H),24-methyicholestane (20S)
5a(H),14a(H),17a(H),24-methylcholestane (20R)
Sa(H),14a{H),17a(R}),24-ethylcholestane (203)

5a(H},14B(H),17B(H),24-ethyicholestane (20R)

5a(H), 14B(H), 17B(H),24-ethyicholestane (20S)

Sa(H),14a(H),17a(H),24-ethylcholestane (20R)

372
372
372
arz
386
386
386
386
440
400
400
400

C27H48

- C27H48

G2oH52

C27H48
C27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C25H52
C29H52

S10
S11
S12

30

Distribution of Common Steranes

Concentralion {ug/ml)

0.05

1 s2 3

§6

g7
M2 217

=8

s9

s10 SN

812

513
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Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0266
SAMPLE LOCATION : RD3A DUP

Sa(ri},14a(H),17a(H)-cholestane (208) 372 C27H48 51 0.05
5a(H),14B(H),17B(H)-cholestane {20R) 372 C27H48 82 - *0.02
5a(H),14B(H),17B(H)-cholestane (203) 372 C27H48 S3 0.03
Sa(H),14a{H),17a(H)-cholestane (20R) . 372 C27H48 S4 0.05
S5a(H),14a(H),17a{H)},24-methyicholestane (205) 386 C28H50 S5 0.03
5a(H),14B(H),17B(H),24-methylcholestane (20R) 386 C28H50 S6 0.08
5a(H),14B(H),178(H},24-methylcholestane (203) 386 C28H50 57 0.09
5a(H),14a(H),17a{H),24-methylcholestane (20R) 386 C28H50 S8 Q.04
5a(H),14a(H),17a(H),24-ethylcholestane (203) 400 C29H52 39 0.04
5a(H),14B(H),17B(H),24-ethylcholestane {20R) 400 C29H52 S10 0.07
5a(H),14B{H),17B{H),24-ethylcholestane (203) 400 C29H52 SN 0.01

R

Distribution of Common Steranes

02

Concentration {ug/ml}

MZ 217
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Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0265
SAMPLE LOCATION : RD3A

5a(H},14a(H),17a(H)-cholestane (20S) ' ar2 C27H48 81 011
5a(H),14B(H),17B{H)-cholestane (20R) 372 C27H48 82 0.05
Sa(H),14B(H),178(H)-cholestane (203) 372 C27H48 83 0.08
5a(H).14a(H),17a(H)-cholestane (20R) 372  C27H48 S4 0.15
5a(H).14a({H),17a(H),24-methyicholestane {20S) 386 - C28H50 85 0.08
5a(H),14B(H),17B(H),24-methylcholestane (20R) 386 C28H50 386 0.07
Sa({H},14B(H),17B{H},24-methyicholestane (203) 386 C28H50 87 0.14
S5a(H),14a(H), 17a(H}),24-methyicholestane {20R) ase C28HS0 S8 0.08
Sa{H),14a(H)},17a(H),24-ethylcholestane (203) 400 C29H52 89 0.11
Sa(H)},14B{H),17B(H),24-ethyicholestane (20R) 400 C29H52 s10 0.20
5a(H},14B(H),17B{H),24-ethylcholestane (20S) 400 C29H52 511 0.01

C29H52

Distribution of Common Steranes

Concenlration (ug/ml)

56 sa S10 s 812 13

1 52 53 sS4 85 56 57
M7Z 217
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Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0118-02489
SAMPLE LOCATION : BC3A

5a(H),14a(H),17a({H)-cholestane (208) 372 C27H48 31 0.06
5a(R),14B(H),178(H}-cholestane (20R) 372 C27H438 82 0.02
Sa(H),14B(H),17B(H)-cholestane (20S) 372 C27H48 s3 0.03
.|2a(H),14a({H},17a(H}-cholestane (20R) 312 C27H48 $4 0.06
5a{H),14a{H),17a(H)},24-methyicholestane (20S) 386 C28H50 55 0.05
S5a(H),14B{H);17B{H),24-methylcholestane (20R) 386 C28H50 S8 0.05
S5a(H),14B(H),17B(H),24-methylcholestane (203) 386 C28H50 s7 0.10
Sa(H),14a{H),17a{H),24-methylcholestane (20R) 386 C28H50 S8 0.04
Sa(H),14a{H),17a(H),24-ethylcholestane (208) 400 C29H52 59 0.08
5a(H),14B(H),17B(H),24-ethylcholestane (20R) 400 C20H52 810 0.15
5a(H),14B(H),17B(H},24-ethylcholestane (203) 400 C20H52 SN 0.02
Sa(H), 1 4a(H),17a(H) 24-ethyicholestane (20R) 400 C29H52 S12
0:Steta {54 0G

Distribution of Common Steranes

Concentration (ug/mi)
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) Table 3.0
. ~ Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0259
SAMPLE LOCATION : 338S2A

5a(H),14a{H),17a{H)-cholestane (203} 372 C27H48 S1 0.23
Sa(H).14B(H},178(H)-cholestane (20R) arz C27H48 82 0.10
Sa(H),14B(H),17B{H)-cholestane (208} 372 C27H48 83 0.15
Sa(H),14a{H),17a{H)-cholestane (20R) a7z C27H48 S4 . 0,32
5a(H),14a(H),17a{H).24-methylcholestane (208) 386 C28H50 S5 0.20
Sa(H),14B(H},17B(H),24-methylcholestane (20R) 386 C28H50 56 0,18
Sa(H), 14B(H),17B(H),24-methylcholestane (205) 386 C28H50 87 0.35
S5a(H),14a({H),17a({H),24-methyicholestane (20R) 386 C28H50 S8 0.15
Sa(H),14a(H),17a(H),24-ethyicholestane {208) 400 C28H52 9 0.23
Sa(H),14B(H),17B(H),24-ethylcholestane (20R) 400 C29H52 $10 ‘0.44
Sa(H),14B(H),178(H),24-ethylcholestane (208) 400 C29H52 sS11 0.04

5a(H), 14a(H), 17a(H),24-ethylcholestane (20R) 400  C29H52  S12 0.28
;’:‘: rrtdinnd b bty A, I”t..la... ! 2o et 2 \:}.

Distribution of Common Steranes

Concentralion {ug/ml}

§¢ 810 811 812 513

81 52 53 54

56
MfZ 217

CAIPCWOIILNOGDENIOHOPANEZ WE2



Table 3.0
Distribution of Common Steranes (m/z 217)

. SAMPLE NUMBER : B0119-0273
SAMPLE LOCATION : AQIO02A

Sa(H),14a(H),17a(H)-cholestane (20S5) 372 C27H48 S 0.00
Sa{H),14B(H),17B(H)-cholestane (20R)} 372 C27H48 82 . 0.00
Sa(H),14B(H),17B(H)-cholestane (203) 37z C27H48 33 0.00
5a(H),14a(H),17a(H)-cholestane (20R) 372 C27H48 S4 0.00
Sa(H),14a(H),17a{H),24-methylcholestane (203) 386 C28H50 85 0.00
Sa{H),14B(H).178(H),24-methyicholestane (20R) 386 C28H50 S6 0.00
Sa(H),14B(H),17B(H},24-methylcholestane (203) 3ss C28H50 s7 0.00
Sa(H),t4a(H),17a(H),24-methylcholestane (20R) 386 C28H50 S8 0.00
Sa(H),14a(H),17a(H),24-ethylcholestane (20S) 40D C29H52 S9 0.00
Sa(H),14B(H),17B(H},24-ethylcholestane (20R) 400 . C29H52 S10 0.00
5a(H),14B(H),178(H),24-ethylcholestane (208) 400 C29H52 S11 0.00
Sa(H)},14a(H),17a(H),24-ethylcholestane (20R) 400 C28H52 S12 0.00

Distribution of Commmon Steran,e's

1.2E-08

1E-0S

BE-06&

8E-06

4E-06

Congeniration {ug/mi)

2E-06

51 82 S3

s12 53
MIZ 217
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| Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER . 0119-0384
SAMPLE LOCATION : 21SPSA

Sa(H),14a(H),17a(H)-cholestane (208) 372 C27H48 31 0.0D
5a(H),14B(H),17B(H)-cholestane (20R) 372 - C27H48 82 0.00
S5a(H),14B(H),17B{H)-cholestane (20S) 372 C27H48 83 0.00
5a(H},14a(H),17a(H)-cholestane (20R) 372 C27H48 sS4 0.00
Sa(H),14a(H}.17a(H),24-methylcholestane (208) 386 C28K50 S5 0.00
Sa(H),14B(H),178(H),24-methylcholestane (20R) 386 C2BH50 86 0.00
Sa(H),14B(H),17B(H),24-methyicholestane (208) 386 C28H50 87 0.00
5a(H),14a(H),17a(H).24-methylcholestane (20R) 386 C28H50 S8 0.00
Ba(H),14a(H},17a({H),24-ethylcholestane (203} 400 C29H52 s9 0.00
5a(H),14B(H),17B{H),24-ethylcholestane (20R) 400 C2aH52 S10 0.01
Sa(H),14B(H),17B{H),24-ethylchalestane (20S) 400 C29H52 S11 0.00

Distribution of Common Steranes

Concentration (ug/mi)

S1 g1, &3 4 g5 S6 s7 = 8% S0 s11 s12 k)

CAOPC\OILVOGDENOHOPANEZ WB2



Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER . B0119-0300
SAMPLE LOCATION : WRO0SA

5a(H),14a(H),17a(H)-cholestane (208) 372 C27H48 $1

5a(H), 14B(H),178(H)-cholestane (20R) 372  C27H48 82
5a(H),14B(H), 17B(H)-cholestane (20S) - 372 C27H48 S3
5a(M),14a(H),1 7a(H)-gholestane (20R) 372 C27H48 54

Sa(H),14a(H),17a(H),24-methylcholestane (208) 386 C28HS50 85
Sa(H),14B(H),17B(H),24-methylcholestane (20R) " 3B6 C28H50 56
5a(H),14B(H),17B{H),24-methyicholestane (20S) 385 C28HS0 57
Sa(H),14a(H),17a(H),24-methylcholestane {(Z0R) 386 C28H50 S8

Sa{H),14a(H),17a(H),24-ethylcholestane (208) 400 C25M52 89
Sa(H),14B{H),17B(H),24-ethylcholestane (20R) 400 C29H52 $10 .
Sa(H),14B(H),17B(H),24-ethylcholestane (20S) 400 C29H52 S11

20R 400 C29HS52 S12

{5a(H),14a(H),17a(H),24-ethyichol

Distribution of Common Steranes

Conceniralion {ug/mf)

MIZ 217

CAQPC\OIL\OGDENWOHOPANES WB2



Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0305
SAMPLE LOCATION : WRG12A

Sa{H),14a(H),17a{H)-cholestane (208) 372 C27H48 S1 0.03
5a(H).14B(H),178(H)-cholestans (20R) 372 C27H48 S2 0.04
5a(H),14B{H},17B{H}-cholestane (2035) a7z C27H48 83 0.02)
Sa(H),14a(H),1 7a{H)-cholestane {20R}) | 372 C27H48 S4 0.04
S5a(H),14a(H),17a(H).24-methylcholestane (208) 386 C28H50 S5 0.02
Sa(H),148(H),17B(H),24-methylcholestane (20R) 386 C28H50 $6 0.04
5a(H),14B(H),178(H),24-methylcholestane (20S) 386 C28H50 37 0.04
5a(H),14a{H),17a(H),24-methylcholestane (20R) 386 C28H50 S8 0.02
5a(H),14a{H),17a{H),24-ethylcholestane {205) 400 C29H52 s9 0.03
5a(H),14B(H),17B(H),24-ethylcholestane (20R) 400 C29H52 S10 0.08
5a{H},14B{H),17B(H),24-ethylchoilestane (205) 400 C29H52 S11 0.01

Ja

(H),14a(H),17a(H),24-ethyicholestane (20R) ' 400  CPoH52 S12 0.06

Distribution of Common Steranes

Concenlration {ug/ml)

S 52 52 sS4 S5 S8 87 58 =] 50 33 512 513

CMIPCWILWOGDENWOHOPANE3 WEB2



Table 3.0 ,
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : 0119-0309
SAMPLE LOCATION : WRO19A

Sa(H),14a(H),17a(H}-cholestane (20S) 372 C27H48 0.07
Sa(H},14B(H),17B(H)-cholestane (20R) 372 C27H48 0.03
Sa(H},14B(H),17B(H)-cholestane (208) 372 C27H48 0.05
| 5a({H},14a(H),17a{H)-cholestane {20R) arz C27H48 0.08
Sa(H),14a{H}),17a(H),24-methylcholestane (208) 386 C28HS50 0.05
Sa(H),14B(H),1 7B(H),24-methylcholestane (20R) 386 C28H50 0.15
5a({H),148(H),17B(H),24-methylcholestane (208) 386 C28H50 0.15
Sa(H),14a{H),17a(H),24-methylcholestane (20R}) 386 C28H50 0.05
5a(H},14a(H),17a(H),24-ethylcholestane (208) 400 C29H52 0.08
Sa(H},14B(H),17B(H).24-ethyicholestane (20R) 400 C29H52 . 0.13
Sa(H);14B(H),17B(H),24-ethyicholestane (20S) . 400 C29H52 0.01

Distribution of Common Steranes

Conceniration {ug/iml)

MIZ 217

CIMAPCWOILVOGDENVOHOPANE3I WB2



Table 3.0
. ' : Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0307
SAMPLE LOCATION : WRO14A

Cebiih ol oty bl

Sa(H),14a(H),17a(H)-cholestane (20S) ) 372 C27H48 S1 0.03
Sa(H),14B(H),17B(H)-cholestane (20R) 372 C27H48 82 0.01
5a{H),148(H),17B({H)-cholestane (20S) 372 C27H48 83 0.02
5a({H),14a{H).17a(H)-cholestane (20R) 372 C27H48 54 0,04
5a(H},14a{H),17a{H),24-methyicholestane (203} 386 C28H50 85 0.02§.
Sa(H),14B(H),178({H),24-methylcholestane (20R) 386 C28H50 S6 0.06
5a({H),14B(H),17B{H),24-methyicholestane (203) 386 C28H50 s7 0.06
Sa(H).14a{H),17a(H),24-methylchoiestane (20R) 386 C28H50 S8 0.02
5a(H),14a(R),17a(H),24-ethylcholestane (203) 400 C29H52 S8 0.03
|53a(H),14B(H),17B(H),24-ethylcholestane {20R) 400 C29H52 510 0.05
5a(H),14B(H),17B(H),24-ethylcholestane (203) 400 C29H52 511 0.00
Sa(H),14a(H),17a{H),24-ethylcholestane {20R) C29452 S12 -
2 Tapes 1 oLl T ;

Distribution of Common Steranes

ooz

Concentration {ug/ml)

oo

1 &2 83 54 &5 S6 56

s7 s11 s12 s
MiZ 217

CAQPCVOILMOGDENVOHOPANE1 WB2



Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0118-0302
SAMPLE LOCATION : WRO11A

Sa(H),14a(H), 17a{H)-cholestane (20S) 372 C27H48 0.08
5a(H),14B(H),17B(H)-cholestane (20R) 372 C27H48 . - 004
Sa(H),14B(H),17B(H)-cholestane (208) 372 C27H43 0.04

! 5a(H),14a(H), 17a{H)-cholestane (20R) 372 C27H43 0:.09
Sa(H),14a{H),1 7a(H),24-methylcholestane (205} 386 C28H50 0.05
Sa(H),14B(H),178(H),24-methyicholestane (20R) 3886 C28H50 0.02
Sa(H),14B(H),178(H),24-methylcholestane (205) 386 C28H50 0.10
5a(H),14a(H),17a(H),24-methylcholestane (20R) 388 C28H50 0.06
Sa(H}, 14a({H),17a(H},24-ethyicholestane {203) 400 C29H52 0.10
5a(H),14B(H),17B(H),24-ethylcholestane (20R) 400 C29H52 0.17
Sa(H).14B(H),17B(R),24-ethylcholestane (208) 400 C28H52 0.02
5a(H (H )

Distribution of Common Steranes

Concentratian {ugfmi)

CAQPCIOILOGDENIOHOPANE 1 WB2



- Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0312
SAMPLE LOCATION | WR021ADUP

Sa(H),14a{H),17a(H)-cholestane (203) 372 C27H43 81
Sa({H),14B(H),17B{H)}-cholestane (20R) 372 . C27H48 S2
Sa(H),14B(H),17B(H)-cholestane (208) 372 C27H48 S3
Sa(H),14a(H),17a{H)-cholestane (20R) 372 C27H48 54

Sa(H},14a(H), 17a{H),24-methyicholestane (203) 386 C28H50 85
5a(H),14B({H),17B(H),24-methyicholestane (20R) 386 C28H50 S6
5a(H),14B(H),17B(H),24-methylcholestane (20S) 386 C28H50 57
Sa{H),14a(H),17a{H},24-methyicholestane (20R) 386 C28H50 S8

Sa(H),14a(H),17a(H},24-ethylcholestane (208) 400 C28H52 S8
5a(H),14B8(H),17B{H),24-ethylcholestane (20R) 400 C29H52 S1i0
Sa(H),14B(H),17B(H),24-ethylcholestane (20S) 400  C29H52 S11

5a(H).14a{H),17a(1),24-cthylcholestane (20R) 400 C29H52 $12

Distribution of Common Steranes

Concentration (ugiml)

S8 S6 s S 512 813

s1 s2 83 S4 55 S8

s7
MiZ 217

CAQPCYWILWOGDENIOHOPANE1.WB?2



Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0311
SAMPLE LOCATION : WRO21A

Sl bt v by

5a(H), 14a(H),17a(H)-cholestane (20S) 372 C27H48 S 0.02
Sa(H),14B(H),178(H)-cholestane (20R) 372 C27H48 82 - 0.01
5a(H),14B(H),178(H)-cholestane (20S) 372 C27H48 s3 0.01
5a(H),14a(H),17a(H}-chalestane (20R) ~ 372 C27H48 sS4 0.02
5a(H),14a(H},17a(H} 24-methylcholestane (20S) 386 . C28HS0 85 0.01
5a(H),14B(H),178(H) 24-methylcholestane (20R) 386  C28H50 S8 0.04
5a(H),14B(H),178(H),24-methyicholestane (208) 386 C28H50 s7 0.04
5a(H),14a(H), 17a(H) 24-methylcholestane (20R) 386 C28HS0 88 0.01
Sa(H), 1 4a(H), 17a(H) 24-ethylcholestane (20S) 400  C29H52 59 0.02
5a(H),14B(H),17B(H),24-ethyicholestane (20R) 400  C28HS5Z  S10 0.03
Sa(H),14B(H),17B(H),24-ethylcholestane (203) 400  C29H52 S 0.00

Distribution of Common Steranes

Concentration {ug/ml}

a1 S4 S5 56 57 s9 510 s s12 513

M/Z 217

CAQPCWILVOGDENVOHOPANE 1.WB2



Table 3.0
". _ Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0118-0319
SAMPLE LOCATION : WRO25A

5a(H),14a(H),17a(H}-cholestane (20S) 372 C27H48 81 0.04
Sa({H),14B(H),17B(H)-cholestane (20R) 372 C271H48 52 0.02
Sa(H),14B(H),17B(H)-cholestane (205) 372 C27H48 383 0.04
5a(H),14a(H),17a(H}-cholestane (20R)} 372 ~ C27H48 sS4 0.04
Sa(H},14a(H),17a{H},24-methylcholestane (203) 386 C28H50 S5 0.03
5a(H},14B(H)},17B(H),24-methylchoiestane {20R) 386 C28H50 S6 0.07
5a(H),14B(H),17B(H),24-methyicholestane (2085} 386 C28H50 s7 0.07
5a({H},14a(H),17a{H),24-methylcholestane (20R) 386 C28H50 58 0.02
Sa{H),14a(H),17a(H),24-ethylcholestane {20S) 400 C29H52 59 0.03
Sa(H}),14B({H),17B(H),24-ethyicholestane (20R) 400 C29H52 S10 0.06
5a(H),14B(H),17B(H),24-ethyicholestane (208) 400 C29H52 811 0.00
Sa(H),14a(H) 17a(H) 2 400 CDOH52

. Rati BiTotal

208

Distribution of Common Steranes

Concentralion (ug/ml}

MiZ 217

CAOPC\OILVOGDEMOHOPANE1.WB2



Table 3.0

Distribution of Common Steranes {(m/z 217)

SAMPLE NUMBER : B0119-0314
SAMPLE LOCATION : WR022A,

5a(H),14a(H),17a(H)-cholestane (203)
5a{H),14B(H),17B({H)-cholestane (20R)
Sa(H),14B(H),17B(H)-cholestane (203}
_15a(H),14a{H),17a(H}-cholestane (20R)
Sa(H),14a(H},17a(H),24-methyicholestane (205)
5a(H),14B(H),17B(H),24-methylcholestane (20R}
5a(H),14B(H),17B(H},24-methylcholestane (208)
5a(H),14a(H),17a(H},24-methyicholestane (20R)
Sa(H),14a{H),17a(H),24-ethylcholestane (20S)

Sa(H),14B(H),17B(H),24-ethylcholestane {20R)

Sa(H),14B(H), 1 7B({H),24-ethylcholestane (208)

Sa(H),14a(H) 1 7a(H) 24-ethylcholestane (20R)

C27H48
C27H48
C27H48
c27H48
C28H50
C28H50
C28H50
C28H50
C29H52
C29H52
C29H52

C29H52 |

{C30HS5

51
82
83
34
85
86
s7
S8
sh
S10
S11

LS12

0.03
0.01
0.02
0.03
0.02
0.06
0.06
0.02
0.02
0.04
.01

003

Distribution of Common Steranes

Concentralien {ug/ml}

s
Wiz 297

CAAPCWOILWOGDENMOROPANET . WB2Z




Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0O119-0315
SAMPLE LOCATION : WR022ADUP

s e et o

Sa(H),14a{H),17a(H)-cholestane (203) 372 C27H48 54
Sa(H),148(H),17B(H)-cholestane (20R) 372 C27H48 82
Sa(H),14B(H),17B(H)-cholestane {(203) 372 C27H48 3
Sa(H), 14a(H),17a(H}-cholestane (20R) 372 C27H48 1 sS4

Sa{H},14a(H),17a(H),24-methylcholestane (208) 386 C28H50 85
Sa(H),14B(H),17B{H),24-methylcholestane (20R) 386 C28H50 S6
Sa(H},14B(H),17B(H),24-methyicholestane (208) 386 C28H50 57
Sa(iH},14a{H),17a(H),24-methyicholestane (20R) 386 C28HS50 58

Sa(H), 14a(H),17a(H),24-ethyicholestane (203) 400 C29H52 S9
5a(H),14B{H},17B({H),24-ethylcholestane (20R) 400 C29H52 S10
Sa(R}, 14B{H}17B{H),24-ethylcholestane (203) 400 C29H52 S11
sa(H), 14a(H), 17a(H) 24-ethylcholestane (20R) 400 o C20H52 0 S12
lC3¢'s otat 4t

Distribution of Common Steranes

Concentralion {ug/mi)

M/Z 217

CAQPCWOILOGDENWVHOPANET WRB2



Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0317
SAMPLE LOCATION : WR24A

Table 3.0

Sa(H),14a(H),17a(H)-cholestane (203)
Sa(H),14B(H},17B({H}-cholestane (20R)
Sa(H),14B(H),178(H)-cholestane {205)
Sa(H},14a{H),17a({H}-cholestane (20R)
Sa(H),14a(H},17a(H),24-methylcholestane (208)
Sa(H),14B(H),17B({H}),24-methylcholestane {20R)
5a(H),148(H),17B(H},24-methylcholestane (203)
Sa(H),14a(H),17a(H),24-methylcholestane (20R)
Sa(H},14a{H),17a(H),24-ethylcholestane (20S)

5a(H),148(H),17B(H),24-ethylcholestane (20R)

5a(H),14B(H),17B(H),24-ethyicholestane (203)

372
372
372

372

386
386
386
386
400
400
400

C27H48
C27H48
C27H48
C27H48
C28H50

- C28H50

C28H50
C28H50
C29H52
C20H152
C28H52

81
82
83
54
85
86
87

- 88

]
S10
S

Distribution of Common Steranes

Conceniration {ug/ml}

=1 82

S5

L]

3
M/Z 217

s8

510 511

B2

513

CAQPCWIL\WOGDENWOHOPANE1 WB2



. Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR28BA

Ty

Sa{H),14a(H).17a(H)-cholestane {208) 372 C27H48 31
5a(H),14B(H),17B({H)-cholestane (20R} 372 . C27H4B 82
Sa(H),14B(H),17B(H)-cholestane (203) 372 C27H48 53
Sa(H),14a(R),17a(H)-cholestane (20R) 372 C27H48 o4

Sa(H),14a(H},17a{H),24-methylcholestane (208) 388 C28H50 85
Sa(H),14B(H),17B(H),24-methyicholestane (20R) 386 C28H50 g6
Sa(H),14B(H),17B(H),24-methylcholestane (20S) 386 C28H50 57
Sa(H)},14a{H),17a{H),24-methylcholestane (20R) 386 C28H50 S8

Sa(H),14a{H),17a(H).24-ethyicholestane (205) 400 C29H52 59
Sa(H},148(H),17B(H),24-ethylcholestane {20R) 400 C29H52 $10
5a(H},14B(H),17B(H),24-ethylcholestane (203) 400 C29H52 St
Sa(H),14a

{H),17a(H),24-ethylcholestane (20R) 400 C29H52 $12

Distribution of Common Steranes

Concentration {ugfml)

=8 =] $10 11 312 513

$1 s2 sz s¢ 8 S8 &7
M/Z 217
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Table 3.0
Distribution of Common Steranes (m/z 217)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION ; WR28A MS

Sa(H),14a(H),17a(H)-cholestane (208) 372 C27H48 S1
5a(H),14B(H),17B(H)-cholestane (20R) 372 C27H4S S2
5a(H),14B(H),17B(H)-cholestane (20S) 372 C2TH48 S3
Sa(H),14a(H),17a(H)-cholestane (20R) 372 C27H48 S4

5a{H),14a(H),17a(H),24-methylcholestane (20S) 386 C28HS50 85
5a{H).14B(H),17B(H),24-methylcholestane (20R) 386  C28H50 S6
5a(H),148(H),17B(H),24-methylcholestane (208) 386 C28HS50 S7
5a(H),14a(H),17a(H),24-methylcholestane (20R) 386  C28H50 58

5a(H),14a(H),17a(H),24-ethylcholestane (20S) 400  C29H52 39
5a(H),148(H),17B(H),24-ethyicholestane {20R} 400  C29H52 10
Sa(H),14B(H),17B(H),24-ethylcholestane (20S) 400  C29H52  S11

1da(H),17a(H) 24

Sa(H) -ethylcholestane (20R) 400 C29H52 S12

Distribution of Common Steranes

Concenlralion {ug/mf)

S8 59 S0 5N 812 S13

81 52 s s4& 55 56 &7
M/Z 217
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Table 3.0
Distribution of Common Steranes (m/z 217}

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR2BA MSD

Sa(H),14a(H),17a(H)-cholestane (208) ) 372 C27H48 81 0.10
5a(H),14B(H),178(H)-cholestane {20R) 372 C27H48 S2 0.04
Sa(H),14B(H),17B(H)-cholestane (208) 372 C27H48 83 0.08
Ba(H),14a(H),17a(H)-cholestane (20R) 372 C27H48 S4 0.12
Sa(H),14a(H),17a(H),24-methylcholestane (208) 386 - C28H50 85 0.07
5a{H),14B(H),17B(H),24-methylcholestane {20R) 386 C28H50 S6 0.07
8a(H),14B(H},17B(H),24-methylcholestane (203) 386 C28H50 87 0.12
Sa(H),14a(H),17a(H).24-methylcholestane (20R) 386 C28H50 S8 0.07
Sa{H),14a(H),17a{H),24-ethylcholestane (205) 400 C29H52 89 0.10
Sa(H),14B{H),17B(H),24-ethylcholestane (20R) 400 C29H52 S10 0.18
sa(H),14B(H),17B(H),24-ethylchoiestane (208) 400 C29H352 S11 0.02
Sa

k9

Distribution of Common Steranes

Concentration {ug/ml)

T Sa 85 &6

M/Z 217

CAQPCWOILOGDENIOHOPANET WB2
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Table 4.0
. Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : 0119-0162 ms
SAMPLE LOCATION ; BC3A M3

18a{HM}-22,28,30-trisnorhopane (Ts) 370 C27H46 Tt 0.1
17a(H)-22,29,30-trisnorhopane (Tm) 370 C27H46 T2 0.19
17a(H),21B8{H}-30-norhopane 398 C28K50 T3 0.54
17a(H),21B{H)-hopane 412 C30H52 T4 0.92
17a(H},21B{H}-30-homohopane (228} ' . 428 C31H54 T5 0.20
17a(H),21B8(H)-30-homohopane (22R) 426 C31H54 T6 0.13
17B(H).21a(H)-homomoretane 426 C31H54 T7 0.05
17a(H},21B(H}-30,31-bishomohopane (225} 440 C32H56 T8 0.17
17a(H),21B{H}-30,3 1-bishemohopane (22R} 440 C32H56 T9 0.10
17a{M),21B{H)-230,31,32-trishamohopane (228} 454 C33H5e8 710 0.06
17a(H},21B{H)-30,31,32-trishomochopane (22R) 454 C33h58 T ) 0.04
17a(H),21B{H}-30,31,32, 33-tetrakishomohopane {225) 468 C34H60 T12 0.05
17a{H),21B({H}-30,31,32,33-tetrakishomohopane {22R}) 468 C34H860 T13 0.05
17a{H)},21B(H}-30,31,32,33,34-pentakishomohopane (22 482 C35H862 T14 0.06
17a{H),218B(H)-30,31,32,33, 34-pentakishomohopane (22 482 C35H82 T15 0.02

Distribution of Common Triterpanes

_Concentralion (ug/mi}

T T2 T3 T TS ar T8 .79 T10 T T2 Ti3 T4 T18

' N . M/Z 151
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0252
SAMPLE LOCATION : SCIA

18a(H)-22,29.30-trisnothopane (Ts) 370 C27H46 T 0.14
17a(H}-22,29,30-tisnothopane (Tm) 370 C27H46 T2 .13
17a{H),21B(H}-30-norhopane T 398 C29H50 T3 ) 0.45
17a(H),21B(H}-hopane 412 c3oH52 T4 0.60
17a(t),21B(H}-30-homohopane (225) 426 C31H54 TS 0.20
17a(H),218{H)-30-homohopane (22R) 426 C31H54 T6 .18
17B{H),21a{H)-homomoretane 428 C31H54 T7 0.04
17a(H).218B(H)-30,31-bishocmonhopane (225) 440 C32H56 T8 0.12
17a(H},21B({H}-30,31-bishomohepane (22R) 440 C32H56 T9 0.20
17a({H),21B({H}-30,31,32-trishomohopane (225} 454 C33H58 T10 0.13
17a(H),21B(H)-30,31,32-trishomohopane {22R) 454 C33H58 T114 0.14
17a{H),21B{H}-30,31,32,33-tetrakishomochopane (2253) 468 C34H60 T12 0.09
i7a{H),218(H}-30,31,32,33tetrakishomohopane (22R) 468 C34H60 T13 on
17a(H),21B{H}-30,31,32,33, 34-pentakishomohopane (22 482 C35H62 T4 0.1
17a{H),21B({H)-30,31,32,33, 34-pentakishomohopane (22 482 C35HE62 715 0.08

Distribution of Common Triterpanes

Concentration {ug/r)
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_ Table 4.0 ‘
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0266
SAMPLE LOCATION : RD3A DUP

18a(H)-22,29,30-trisnorhopane (Ts) 370 C27H46 T1 0.04
17a{H}-22 29, 30-trisnorhepane (Tm) 370 C27H48 T2 0.04
17a(H),21B{H)-30-norhopane - 308 C29H50 T3 014
17a(H),21B({H)-hopane 412 C30H52 T4 0.15
17a(H},21B(H)-30-homohcpane (228) 426 C31H54 T5 0.05
17a({H},21B{H)-30-homchopane (22ZR) 428  C31HS4 T6 0.04
17B(H),21a(H)-homomoretane 4286 C31H54 T7 0.03
17a{H),21B{H)-30,31-bishomohopane (225) 440 C32H56 T8 0.11
17a{H),21B(H}-38,31-bishomohopane (22R) 440 C32H56 T9 0.07
17a(H),21B{H}-30,31,32-trishomohopane {225) 454 C33H58 T10 0.08
17a(H),21B{H)-30,31,32-trishomohopane (22R) 454 C33H58 T 0.03
17a(H).21B(H)-30,31,32,33-tetrakishomohopane {225) 468 C34H60 T2 0.08
17a(rH),218{H)-30,31,32,33-tetrakishomohopane {22R}) 468 C34H60 T13 p.og
17a{H3},218(M)-30,31,32,33,34-pentzkishomohopane (22 482 C35HB2 T4 0.03
17a({H),21B({H)-30,31,32,33,34-pentakishormohopane {22 482 C35H62 T15 0.02

Distribution of Common Triterpanes

Concentration (ughml)

; MZ 191
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Table 4.0

Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0118-0265
SAMPLE LOCATION : RD3A

18a(H}-22,29,30-trisngrhopane (Ts)
17a(H)-22,28,30-trisnorhopane {Tm)
17a(H},21B(H}-30-norhopane
17a(H).21B{H}-hopane
17a(H),21B{H)-30-hemohopane (22S)

" 17a(H).21B(H)-30-homohopane (22R)

178(H),21a(H)-homomoretane
17a(H),21B(H)-30,31-bishomohopane {228}
17a(H),218{H)-30,31-bishomohopane (22R)
17a({H).21B{H)-30,31,32-trishomohopans {228)
17a{H),21B{H)-30,31,32-trishornohopane {22R)
17a{H),21B(H)-30,31,32,33-tetrakishomohopane {22S5)
17a{H).21B({H)-30,31,32, 33-tetrakishomohopane (22R)
17a(H),218{H}-30,31,32,33,34-pentakishomehopane (22
172a{H},218(H)-30,31,32,33,34-pentakishomohopane (22

370
370
398
412
426
426
426
440
440
454
454
468
468
482
482

C27H46
C27H46
C20H50
C30H52
C31H54
C31H54
C3tH54
C32H56
C32156
C3a3H58
C33H58
C34H160
C34HG0
CcasHs2
C35H82

0.10
0.0
0.34
0.41
0.12
0.18
0.08
0.26
0.25
Q.28
. 0.06
0.18
0.27
0.08
.08

Distribution of Common Triterpanes
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0249
SAMPLE LOCATION ; BC3A

18a(H)-22,29,30-frisnorhopane {Ts) 370 C27H48 T1 0.06
17a{H)-22,29,30-trisnorhopane (Tm) 370 C27H48 " T2 0.07
172(H},21B({H)-30-norhepane ) 398 C29H50 T3 0.21
17a{H},21B(H}-hopane 412 C30H52 T4 0.30
17a(H),21B{H}-30-homohopane (225} 426 C31H54 T5 0.10
17a{H},21B(H)-30-homohopane {22R) 426 C31H54 6 0.08
17B{H},21a(H}-hemomoretane 425 C31H54 T7 0.07
17a{H),218(H}-30,31-bishomohopane (228) 440 C32H56 T8 0.08|
17a{H),21B(H}-30,31-bishomohopane (22R) 440 C32H56 T8 0.06
17a{H},218(H)-20,31,32-trishemohopane {228} 454 C33H58 T10 0.07
17a(H},.21B({H)-30,31,32-trishomohopane {22R} 454 C33H58 T11 0.04
17a{H},21B(H)-30,31,32,33-tetrakishomohopane (228) 468 C34H60 T12 0.04
17a({H),21B(H)-30,31,32, 33-tetrakishemohopane (22R) 468 C34H80 T13 6.062
17a{H},21B(H)-30,31,32,33,34-pentakishomaohopane (22 482 C35H62 T4 0.05
17a{H),218(H}-30,31,32,33,34-pentakishomohopane (22 482 C35H82 T15 T Q.03

Distribution of Common Triterpanes

Concenlration [ugfrhl}
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0259
SAMPLE LOCATION : 338824

18a(H)-22,29,30-trisnorhopane (Ts) 370 C27H486 T 0.20
17a(H)-22,29,30-trisnorhopane (Tm} 370 C27+46 T2 o017
17a(H),21B(H)-30-norhopane 398 C29H50 T3 0.60
17a(H),21B{H)-hopane- 412 C30H52 T4 0.85
17a(H),21B({H)-30-hemohopane (223) 426 C31H54 TS 0.25
117a(H).21B(H)-30-homohopane (22R) 428 C31H54 T8 0.23
17B{H},21a{H)}-homemorstane 428 C31H54 T7 - 015
17a(H),21B(H)-30,31-bishomohopane (228) 440 C32H56 T8 0.24
17a(M},21B{H)-30,31-bishomohopane (22R) 440 C32H%56 T9 0.16
17a(H),21B({H)-30,31.32-trishomohopane {228) 454 C33H58 T10 0.16
17a({H).21B({H)-30,31,32-trishomohopane (22R) 454 C33H458 T11 014
17a(H),21B({H}-30,31,32,33-tetrakishomchopane {225) 468 C34H60 T12 0.10
17a(H),218(H)-30,31,32,33-tetrakishomohopane (22R) 468 'C34HBD T13 0.09
17a(H),21B{H}-30,31,32,33,34-pentakishomohopane (22 - 482 C35H82 T14 0.12
17a(H).21B{H)-30,31,32,33,34-pentakishomohopane (22 482 C35H82 T15 0.09

Concenltration (ug/mi}

MZ 191
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0118-0273
SAMPLE LOCATION : ADL102A

18a{H)-22,29,30-trisnorhopane {Ts) 370 C27H486 Tt (.08
17a{M)-22,29,30-trisnorhopane (Tm) 370 C27H46 T2 0.06
17a(H),21B({H)-30-norhopane 398 C29H50 T3 0.25
17a(H),218(H}-hopane 412 C30HS2 T4 1.07
17a(H),21B{H}-30-homohopane (228) 426 C31H54 TS 0.15
17a(H),218({H}-30-homohepane (22R}) ¢ 426 C31H54 T6 0.13
17B{H),21a{H}-homomoretane 426 C31+54 T7 0.04
17a(H},218(H}-30,31-bishcmohepane (225) 440 C32H56 T8 0.15
17a(H},218(H}-30,31-bishomohopane (22R) 440 C3zH56 T9 0.08
17a(H},21B(H}-30,31,32-trishomchopane (223) 454 C33H58 T1D 0.08
17a{H),21B{H}-30,31,324rishomohopane (22R) 454 C33H58 T11 0.04
17a{H},218(H}-30,31,32,33-tetrakishomchopane {228) 468 C34HB0 T2 0.08
17a(H).218(H}-30,31,32,33-tetrakishomohopane (22R) 468 C34H60 T13 0.05
17a(H).21B(H)-30,31,32,33,34-pentakishomohopane {22 482 C35H62 T14 0.07
17a(H),21B({H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T15 0.06

U Hopan

Distribution of Common Triterpanes

Concentralion {ug/ml)
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : 0119-0384
SAMPLE LOCATION ; 218PSA

18a(H)-22,29,30-trisnorhopane (Ts) 370 C27H46 T1 0.00
178(H}-22,29,30-trisnorhopane (Tm) 370 C27H46 T2 0.00
17a({H},21B({H)-30-norhopane " 388 C28H50 © T3 o0
17a(H),21B(H}-hopane : 412 C30H52 T4 ' 0.01
17a{H),21B(H)-30-homohopane (223) 426 C31H54 TS C.00
17a{H),21B(H)-30-homohopane (22R) 426 C31H54 T6 0.00
17B{H),21a(H)-homomoretane 426 C31H54 T7 _0.00
17a{H),21B(H)-30,31-bishomohopane (228) 440 C32H56 T8 0.03
17a{H),218(H)-30,31-bishomohopane {22R) 440 C32H56 TO 0.02
17a(H),21B{H)-30,31,32-trishornchopane (223} 454 C33H58 Ti0 D.02
17a({H).21B(H)-30,31,32-trishomoehopane {22R) 454 C33H58 T11 0.00
17a2(H).21B(H)-30,31,32,33-tetrakishomohopane {228) 468 C34H60 Ti2 ) 0.01
17a{H),21B(H)-30,31,32,33-tatrakishomohopane {22R) 488 C34r60 T3 0.01
17a2({H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 714 0.00
17a(H),218(H)-30,31,32,33,34-pentakishemohopane (22 482 C35H62 Ti5 .00

Distribution of Common Triterpanes

Concentration (ug/mi)
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0300
SAMPLE LOCATION ; WROSA

18a{H}-22,29,30-trisnorhopane {Ts) 370 C27H46 T1 0.01
17a{H}-22,29,30-trisnorhopane {Tm) 370 C27H48 T2 0.01%
17a(H),21B{H}-30-nothopane 388, C29H50 T3 0.08
17a(H),21B(H)}-hopane 412 C30H52 T4 0.03
17a({H),21B{H)-30-homohopane (228) 426 C31H54 T5 0.02
17a{H),21B{H)-30-homohopane (22R) 426 C31H54 76 0.02
178({H),21a{H)}-hormomoretane 426 C31H54 T7 0.02
17a(H),21B{H}-30,31-bishomohopane (228) 440 C3a2Hs6 T8 0.21
17a(R),21B(H)-30,31-bishomohopane {22R) 440 C32H56 T9 0.14
17a(H).21B(H}-30,31,32-trishormohopane (228) 454 C33H58 T10 0.10
17a(H),21B(H}-30,31,32-trichomohopane (22R) 454 C33H58 T11 0.03
17a(H).21B{H)-30,31,32,33-tetrakishormohapane (225) 458 C34HB0 T12 0.02
17a(H}).21B(H)-30,31,32,33-tetrakishomohopane (22R) 468 C34H60 T3 0.06
17a{H),218(H}-30,31,32,33,34-pentakishomohopane (22 482 CasHE2 Ti4 0.01
17a{H).21B(H}-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T15 0.00

ypane- Ty

Distribution of Common Triterpanes

Conceniration {ug/ml)
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Table 4.0
Distribution of Common Hopanes {m/z 191}

SAMPLE NUMBER : 80118-0305
SAMPLE LOCATION : WR0124A

18a(H)-22,28,30-trisnorhopane (Ts) 370 C27H46 kR 0.03

17a(H)-22,29 30-trisnorhopane (Tm) 370 C27H46 T2 0.03
17a{H},21B(H}-30-norhopane 398 C25H50 T3 « 012
17a(H),21B(H)-hopane 412 C30H52 T4 0.11
17a(H),21B{H)-30-homohopane (228) 426 C31H54 T5 0.03
17a(H),21B{H)-30-homohopane {22R) 426 C31H54 T6 0.03
17B(H},21a(H)}-homomoretane 426 C31H54 T7 0.03
17a{H},21B(H)-30,31-bishomohopane {22S) 440 C32H58 T8 0.18
17a{H},218(R)-30,31-bishomohopane (22R) 440 C32H58 T2 0.06
17a(H),21B(H)-30,31,32-trishomohopane (228) 454 C33H58 T10 0.11
17a({H),21B(H)-30,31,32-trishomohopane (22R) 454 C33158 T11 0.03
17a(H),21B(H)-30,31,32,33-tetrakishomohopane (22S) 488 C34H80 T12 0.04
17a(H),21B(H)-30,31,32, 33-tetrakishormohopane {22R) 468 C34H860 Ti3 0.05
17a(H),21B(H)~30,31,32,33,34-pentakishomohopane (22 482 C35H862 714 0.02
17a(H).21B({H)-30,31,32,33,34-pentakishomehopane (22 482 C36H62 15 C.01

Distribution of Common Triterpanes

Concenlration (ugfiml)
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : 0118-0309
SAMPLE LOCATION : WRO19A

18a(H)-22,29,30-trisnorhopane (Ts) 370 C27H46 Tt 0.08
17a(H)-22,29,30-trisncrthopane (Tm) 370 C27H46 " T2 0.05
17a{H),21B({H)-30-nothopane 398 C20H50 T3 0.18
17a{H)},21B{H)-hopane 412 C30H52 T4 0.24
17a{H},21B(H)-30-homohopane (225) 426 C31H54 T5 0.08
' 17a(H),21B(H)-30-homohopane {22R) 426 C31H54 6 0.07
17B(H),21a{H)-homomoretane 426 C3tH54 77 0.05
17a{H),218({H)-30,31-bishomohopane (223) 440 C32H56 T8 0.15
17a{H},21B({H)-30,31-bishormohopane (22R) 440 C32H56 TS 0.06
17a{H),21B({H}-30,31,32-trishornohopane (225} 454 C33H58 T10 0.05
17a{H},218{H}-30,31,32-trishomahopane {22R) 434 C33H58 T11 0.03
17a{H},21B{H)-30,31,32,33-tetrakishomohopane {225) 468 C34H60 T12 g.08
17a{H},218(H)-30,31,32,33-tetrakishomohopane (22R) 468 C34H60 T13 0.06
17a(H),218(H)-30,31,32,33,34-pentakishomohopane {22 482 C35H62 T14 D.08
17a(H),218(H)-30,31,32,33,34-pentakishemohopane {22 482 C35H62 T15 0.04

Distribution of Common Triterpanes

Concentration (ug/ml}
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. Table 4.0
. ' Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0307
SAMPLE LOCATION : WRO14A

18a(H)-22,29,30-trisnorhopane (Ts) 370 C27H48 T . D02
17a(H)-22,29,30-trisnorhopane (Tm) 370 C27H46 T2 D.02
17a(H},21B{H)-30-norhopane 398 C29H50 T3 0.07
17a{H),21B(H)-hapane 412 C30M52 T4 0.09
17a(H},218(H)-30-homohopane (225) 426 C31H54 75 0.04
t17a(H),218(H}-30-homohopane (22R) 426 C31H54 T6 0.03
178{H),21a{H)-homomoretane 426 C31H54 17 .03
17a(H),21B(H)-30,31-bishornohopane (22S) 440 C3z2H86 T8 004
17a(H),21B(H)-30,31-bishomohopane (22R} 440 C32H56 T9 0.02
17a(H),218(H)-30,31,32-trishomohopane (228) 454 C33H38 - 710 Q.02
17a(H}.21B(H)-30,31,32-trishomohopane (22R) 454 C33H58 T 0.01
17a(H},21B(H)-30,31,32,33-tetrakishomohapane (225} 468 C34H80 T2 0.03
17a(H},21B({H)-30,31,32,33-tetrakishomohopane (22R) 468 C34H80 T13 0.02
17a(H),218(H)-30,31,32,33,34-pentakishomohopang {22 482 C35H62 T14 0.02
17a(H),21B{H}-30,31,32,33,34-pentakishomohopane (22 482 C35He2 T15 0.01

Concentration (ug/mi}
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Table 4.0
Distribution of Common Hopanes (m/z 181)

SAMPLE NUMBER : B0119-0302
SAMPLE LOCATION ; WRO11A

18a(H)-22,29,30-frisnorhopane (Ts) 370 C27H46 T4 0.00
17a(H)-22,29,30-trisnorhopane (Tm}) 370 C27H46 T2 0.07
17a(M),21B(H)-30-norhopane 368 C28H50 T3 0.27
17a(H),21B(H}-hopane 412 C30H52 T4 0.34
17a(H),218{H}-30-homohopane (225) 426 C31H54 TS 0.12
17a(H),218(H)-30-homohopank (22R) 426 C31H54 T6 0.11
17B(H).21a{H}-homomoretane = - 426 C31HS4 T7 0.09
17a(H),21B{H)-30,31-bishocmohopane (225} 440 C32HS6 T8 0.19
17a{H),21B{H)-30,31-bishomohopane (22R) 440 C32H56 TS 0.12
17a(H),21B(H)-30,31,32-trishomohopane (228) 454 C33Hs58 T10 0.11
17a(H),218(H)-30,31%,32-trishomohopane (22R) 454 C33HS8 T11 0.07
17a({H),21B{H)-30,31,32,33-tetrakishomchopane (223) 468 C34H60 T12 0.07
17a{H),21B(H)-30,31,32,33-tetrakishomohopane (22R) 468 C34H60 T13 0.07
17a{H),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 Ti4 0.07
17a{H),218(H)-30,31,32,33, 34-pentakishomohopane (22 482 C35H62 T15 0.05

Distribution of Common Triterpanes

Concenltration {ug/mh)
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0312
SAMPLE LOCATION : WRO21ADUP

18a(H)-22,28,30-trisnorhopane {Ts) 370 C27H46 T 0.01
17a{H)-22,29,30-trisnorhopane (Tm) 370 C27H46 T2 0.01
17a(H).21B8(MH}-30-norhopane T 368 C29H80 T3 ) 0.05
17a(H),21B({H})-hopane 412 C30R52 T4 0.06
17a(H),21B{H)-30-homohopane (225) 426 C31H54 TS5 0,02
17a(H).21B{H)-30-homohopane {22R) / 426 C31H54 T8 0.02
17B(H),21a{H)-homomoretane 426 C31H54 T7 0.02
17a(H),21B{H}-30,31-bishomohopane (225) 440 C32H56 T8 0.03
17a(H),218(H)-30,31-bishomchopane (22R) 440 C32H56 T9 0.02
17a(H),218({H}-30,31,32-trishomohopane (223) 454 C33H58 Ti0 0.02
17a{H),21B(H)-30,31,32-trishomohopane (22R) 454 C33H58 T11 0.01
17a{H),218B(H)-30,31,32,33-tetrakishomohopane (228} 488 C34H60 T12 0.03
17a{H),21B(H)-30,31,32, 33-tetrakishomohopane {22R) 468 C34H60 T13 0.02
17a(H},218({H)-30,31,32,33,34-pentakishomohopane {22 482 C35H62 T14 0.01
17a{H},21B({H)-30,31,32,33,34-pentakishomohepansg (22 482 C35H82 TS oo

Distribution of Common Triterpanes

Conceniration {ug/mi)
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Table 4.0
Distribution of Common Hopanes {(m/z 191)

SAMPLE NUMBER : B0119-0311
. SAMPLE LOCATION : WRO21A

18a{H)-22,29,30-trisnorkopane (Ts) 370 C27H46 T1 D.01
17a(H)-22,28, 30-trisnorhopane {Tm) 370 C27H45 T2 £.01
17a(H),21B{H}-30-norhopane 398 C29H50 T3 0.04
17a{H),21B(B)-hopane 412 C30H52 T4 0.05
17a{H),21B({H}-30-homohopane (223} 426 C31H54 TS 0.02
17a(H).21B(H}-30-homehopans (22R) 426 * C31H54 T6 0.02
17B(H).21a{H)-homomoretane ' 426 C31H54 T7 0.02
17a{H),218({H)-30,31-bishomohopane {225} 440 C32H56 T8 0.02
17a(H),218(H)-30,31-bishomohopane {22R) ' 440 C32H56 T 0.01
17a(H),218(M)-30,31,32-trishomohopane (228) 454 C33H58 T10 0.01
17a({H),21B(H)-30,21,32-trishomohopane (22R} 454 C33H58 11 a0
17a(H).21B(H)-30,31,32,33-tetrakishomohopane (225} 468 C34H50 T12 0.02
17a(H},218(H)-30,31,32,33-tetrakishomohcpane (22R) 458 C34H80 T13 0.02
17a(H).21B{H}-30,31,32,33,34-pentakishomohopane (22 482 Ca35H62 T14 o.01
17a{H),21B{H}-30,31,32,33,34-pentakishomohopane (22 482 C35He62 T15 0.01

Conceniralion (Lg/ml)

WZ 191

CHAPCWOILWOGDENOHOPANE 1. WB2



Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0118-0319
SAMPLE LOCATION : WRO25A

18a(H)-22,29,30-trisnorhopane (Ts} . 370 C27H46 T1 -0.03
17a(H)-22,29,30-trisnornopane (Tm) 370 C27H46 T2 0.03
17a(H},218(H)-30-norhopane 398 " C28H50 T3 . 0.09
17a{H),21B(H)}-hopane 412 C30H52 T4 8.12
17a(H),21B(H)-30-homohepane (225) 426 C31H54 TS 0.04
17a(H),21B(H)-30-homohopane (22R) 426 C31H54 16 0.04
178{R),21a{H)-homomoretane 426 C31H54 17 0.03
17a{H),21B(H)-30,31-bishomohopane (225} 440 C32H56 T8 0.05
17a(H),21B(H)-30,31-bishomohopane (22R) 440 C32156 T9 0.03
17a(H),21B(H)-30,31,32-trishomohopane {223) 454 C33H58 T10 0.04
17a{H).21B{H)-30,31,32-trishomohopane (22R) 454 C33H58 T11 ) 0.02
17a{H).21B(H}-30,31,32,33-tetrakishomohopane (228} 468 C34HB0 T12 0.02
17a(H),21B(H)-30,31,32,33-tetrakishomohopane (22R) 468 C34160 T13 0.03
17a(H),21B(H)-30,31,32,33, 34-pentakishomohopane {22 482 C35H62 T14 0.03
17a(HM),218(H)-30,31,32,33,34-pentakishormohopane (22 482 C3sHe2 T15 0.02

Distribution of Common Triterpanes

Concentration {ug/mi}

™ T2 T2 T4 T5 T6 T TE T8 T TH T2 TI2 T Ti5
MZ 19
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Table 4.0
Distribution of Common Hopanes (m/z 191}

SAMPLE NUMBER : B0118-0314
SAMPLE LOCATION : WR0224

1Ba(H)-22,29,30-trisnorhepane (Ts) 370 C27H48 T1 .02
17a({H}-22,29,30-trisnorhopane (Tm) 370 C27H48 = T2 0.02
17a(H},21B{H}-30-norhopane 308 C29H50 T3 0.067
17a{H),21B{H)-hopane ' 412"  C30H52 T4 0.08
17a{H),21B(H)-30-homohopane (228) 426 C31H54 TS 0.03
17a(H),21B(H)-30-homohopane {22R) 426 C31H54 TG 0.03
178(H),21a(H)-homomeoretane 4286 C31H54 T7 0.02
17a(H),21B(H)-30,31-bishomohepane (228) 440 C32H56 T8 0.04
17a(H),21B(H}-30,31-bishomehopane (22R) 440 C32H56 T9 0.02
17a(H),21B(H)-30,31,32-frishomohopane (223} 454 C33H58 T10 0.03
17a(H),218(H)-30,31,32-trishornchopane (22R) 454 C33H58 T1 - 0.01
17a(H),218(H)-30,31,32,33-tetrakishomohopane (228) 468 C34H60 Ti2 0.05
17a({H),21B{H}30,31,32,33-tetrakishomohopane {22R) 468 C34H60 ~ T13 0.09
17a(H),21B{H)-30,31,32,33,34-pentakishomrchopane {22 482 C3cHs2 T14 0.02
17a{H),21B({H)-30,31,32,33,34-pentakishomohopane {22 482 C35H62 T15 D.Oj

Distribution of Common Triterpanes

Q1 -

Concentration (ug/ml)

T T2 T3 T4 TS TS I T8 TS Ti0 T T2 T13 T4 Tis
Mz 191
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER . B0118-0315
SAMPLE LOCATION | WRO22ADUF

e -

18a{M}-22,29, 30-trisnorhopane (Ts) 370 C27H4% T 0.02
17a({H)-22,29,30-trisnorhopane {Tm} 370 C27H46 T2 0.02
17a(H),21B(H}30-norhopane 3s8 C29eH50 T3 0.07
17a(H},21B{H)-hopane 412 C30H52 T4 0.08
17a(H),21B({H)-30-homohopane (228) 426 C31H54 TS 0.03
"117a(H),21B{H}-30-homohopane {22R} 426 C31H54 T8 0.03
117B(H),21a{H)-homomoretane 426 C31+454 T7 0.02
17a{H),21B{H)-30,31-bishomohopane (223) 440 C32H56 T8 0.07
17a(H),21B({H)-30,31-bishomahopane (22R} 440 C32H58 TS 0.04
17a{H),21B(H)-30,31,32-trishomohopane (225) 454 C33H58 T1i0 0.03
17a{H).21B(H}-30,31,32-trishomchopane {22R) 454 C33H58 T11 0.01
17a(H}.21B(H)}-30,31,32,33-tetrakishomohopane (228) 468 C34Hs0 T12 0.04
17a{H),218(H)-30,31,32,33-tetrakishomohopane (22R) 468 C34HB80 'T13 0.04
17a(H).218(H)-30,31,32, 33, 34-pentakishomohopane (22 482 C35H62 T14 0.02
17a{H),218(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H62 T15 0.01

Distribution of Commeon Triterpanes

Concentration {ug/mi}

0.02 i

T T2 T3 T4 5 T T T8 OT9Y TH M T2 T3 T TS5
WZ 191 :
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0118-0317
SAMPLE LOCATION : WR24A

18a(H}-22,29,30-trisnorhopane (Ts) 370 C2TH4E T .12
17a{H}-22,29,30-trisnorhopane (Tm} 370 C27H46 T2 0.10
17a{H),21B(H}-30-ncrhopane 398 C29H50 T3 0.39
17a{H),21B{H)-hopane 412 C30H52 T4 0.49
17a{H),21B({H}-30-homohopane (228) 426 C31H54 T5 0.16
17a(H},218(H)-30-homohopane (22R) 426 C31H54 T6 0.18
17B{H),21a(H)-hemormoretane : 426 C31H54 T7 0.13
17a{H),21B{H}-30,31-bishomohopane (225) 440 C32H56 T8 0.30
17a{H),21B{H}-30,31-bishomohopane (22R) 440 C32H56 T9 0.20
17a{H},21B{H)-30,31,32-trishomohopane (228) 454 C33H58 T10 0.16
17a{H),21B(H})-30,31,32-trishomohopane {22R) 454 C33H58 T11 0.08
17a(H),21B{H}-30,31,32,33-tetrakishomohopane {228) 468 £34H6D T12 0.16
17a{H),21B{H}-30,31,32,33-tstrakishomohopane {22R) 468 C34Hs0 T13 ' 0.16
17a{H}),21B(H)-30,31,32,33,34-pentakishomohopane (22 482 C35H82 T14 0.10
17a{H},21B(H)-30,31,32,33,34-pentakishomohopane {22 482 C35H62 T15 0.06

Distribution of Commeon Triterpanes

Concentralion {ug/ml)

MiZ 191
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Table 4.0
Distribution of Common Hopanes {m/z 191)

SAMPLE NUMBER : B0119.0322
SAMPLE LOCATION : WR28A

18a(H)-22.29,30-trisnorhopane (Ts) 370 C27H46 T 0.07
17a{H)-22,29,30-trisnorhopane (Tm) 370 C27H46 T2 0.07
17a{H),21B(H}-30-norhopane T 308 C29H50 T3 . 0.24
17a(H),218{H}-hopane 412 C30H52 T4 0.30
17a(H),21B{H)-30-homohopane (228} : 426 C31HS54 TS 0.11
17a(H),21B(H}-30-homohopane (22R) 426 C31H54  T6 0.09
178{H},21a(H)-homomoretane 426 C31H54 7 0.06
17a(H),21B(H}»30,31-bishomohopane {223} ’ 440 C32H56 T8 0.08
17a(H),21B(H)-30,31-bishomohcpane (22R) 440 C32H56 T2 0.06
17a(H},21B(H)-30,31,32-trishomohopane (228) 454 C33H58 T10 0.07
17a{H),21B(H)-30,31,32-trishomohopane (22R) 454 C33H58 T11 0.04
17a{H),218(H)-30,31,32,33-tetrakishomohopane {225) 468 C34H60 T12 0.08
"t17a({H),218(H}-30,31,32,33-tetrakishomohopane {22R} 468 C34HE60 T13 0.08}
17a(H),218{H)-30,31,32,33,34-pentakishomohopane (22 482  C35H62  Ti4 0.06
17a{H),21B{H}-30,31,32,33,34-pentakishomohopane (22 482 C3sHs2 T15 0.05

Distribution of Common Triterpanes

0.35 ;
03
0.25
0.2

0.15

Concentration {ug/ml)

0.1

0.05

T 7 T ™ T8 TG ™ T8 T8 TIB TH T2 Tiz T4 TI5
MZ 191
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Table 4.0
Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0118-0322
SAMPLE LOCATION : WR28A MS

18a(H)-22,29,30-trisnorhaopane {Ts) 370 C27H46 T1 0.10
17a{H)-22,29,30-trisnorhopane (Tm) 370 C27H46 T2 0.09
17a{H),21B{H}-30-norhopane 398,  C29H50 T3 0.33
17a(H),21B(H)-hopane 412 C30H52 T4 0.41
17a(H),21B(H}-30-homohopane (223) 426 C31H54 T5 0.14
173(H},218({H}-30-homehopane (22R) ! 426 C31H54 T8 0.15
178(H),21a{H)-homomoretane 426 C31H54 T7 0.08
17a{H),21B(H)-30,31-bishomohopane (223) 440 C3zHse T8 0.16
17a(H),21B(H}-30,31-bishomohopane (22R) 440 C32H56 T9 D.08
17a{H),21B({H)}-30,31,32-trishemohopane {228} 454 . C33H58 T10 0.09
17a(H),218(H}-30,31,32-trishomohopane {22R) 454 = C33Hs58 ™ 0.06
17a({H),218({H)-30,31,32,33-tetrakishornohopane {223) 468 C34H6B0 T2 0.09
17a(H},21B({H)-30,31,32,33-tetrakishomohopane (22R) 468 C34HB0 T13 0.1
17a(H),21B{H}-30,31,32,33,34-pentakishomohopane (22 482 C35He2 T14 o0.08
173(H),21B{H)-30,31,32,33,34-pentakishomohopane (22 482 C35HE2 T15 0.086

Distribution of Commeon Triterpanes

Concentralion {ugfmil}

T1 T2 T3 T4 ™ 77

8 T8 TO TM TiIz T3 T4 Ti5
M2 191
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| Table 4.0
. Distribution of Common Hopanes (m/z 191)

SAMPLE NUMBER : B0119-0322
SAMPLE LOCATION : WR28A MSD

-

18a(H}-22,29,30-trisnerhopane (Ts) 370 C27H46 ™ 0.08
17a(H)-22,29,30-trisnorhopane (Tm)’ - 370 C27H46 T2 0.08
17a(H},218(H)-30-norhopane 398 C29H50 T3 - 028
17a(H),21B(H)-hopane 412 C30H52 T4 0.37
17a{H).21B{H)-30-homohopane {228) 426 C31H54 T5 0.12
17a{H),21B{R)-30-homohopane {22R) 426 C31H54 T6 0.11
17B({H).21a{H)}-homomoretane 428 C31H54 T7 0.07
17a(H},21B(H}-30,31-bishomohopane (228) . 440 C32H56 T8 0.17
17a(H),21B{H)-30,31-bishomohopans {22R) 440 C32H58 T9 0.10
17a(H),21B{H)-30,31,32-trishomohopane (228) 454 C33H58 T10 0.08
17a{H),218({H)-30.31,32-trishomohopane (22R) 454 C33H58 T11 0.05
17a(H),21B(H)-30,31,32,33-tetrakishomchopane (225) 468 C34H860 T12 0.09
17a(H),218(H)-30,31,32,33-tetrakishomohopane (22R) 468 C34H80 T13 0.08
17a(H},218(H)-30,31,32,33,34-pentakishomohopane (22 482 C35HE2 T14 0.07
17a(H},21B(H)-30,31,32,33,34-pentakishomohopane {22 482 C35He2 T15 . 0.05

o
%

Distribution of Common Triterpanes

Concenlration (ug/ml)

M/Z 191

CAQPCVOILVOGDEMNOHDPANE1 WB2
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SAMPLE NUMBER

0119-0182 ms

" Qgden Railyard

Sample Location BC3A MS
WAH R1AD0119
Matrix Ol
HIGH, or LOW level LOW
Initial W, or Vol. 1.0 Liter Steranes RF  ° 0.19400
Percent Moisture 100 Hopanes RF 0.52800
Final Volume 1 mL
Additional Dilution 1 x
Chrysene d12 Area 811594
Perylene d12 Area 766770
Intemal Standard (ng) 10

Calih. Inst conc. Estimated
COMPOUND Area Avg.RF Conc. ug/L MDL
STERANE (31) 8] 0.1840 0.00 0.00 0.50
STERANE (S2) O 0.1940 0.00 0.00 0.50
STERANE (83) O 0.1940 0.00 0.00 0.50
STERANE (S4) O 0.1940 0.00 0.00 0.50
STERANE (85) O 0.1940 0.00 0.00 0.50
STERANE (S6) O 0.1940 0.00 0.00 0.50
STERANE (87) 0O 0.1940 0.00 0.00 0.50
STERANE (SB) O 0.1940 ¢.00 0.00 .50
STERANE (39) O 0.1940 0.00 0.00 0.50
STERANE (510} O 0.1840 0.00 0.00 0.50
STERANE (S11) Q 0.1940 0.00 0.00 0.50
STERANE (512) Q 0.1940 0.00 0.00 . 0.50
C30 STERANES (513) O 0.1940 0.00 0.00 0.50
TRITERPANE (T1) 8573 0.5280 0.21 0.21 0.50
TRITERPANE (T2) 7701 0.5280 0.19 0.19 0.50
TRITERPANE (T3) 21996 0.5280 0.54 0.54 0.50
TRITERPANE (T4) 37057 0.5280 0.92 0,92 0.50
TRITERPANE (T5) 8251 0.5280 0.20 0.20 0.50
TRITERPANE (T8) 5370 0.5280 0.13 0.13 0.50
TRITERPANE (T7) 2102 0.5280 0.05 0.05 0.50
TRITERPANE (TB) 6945 0.5280 0.17 0.17 0.50
TRITERPANE (T9) 3929 0.5280 8.10 0.10 0.50
TRITERPANE (T10) 2418 0.5280 0.06 0.06 0.50
TRITERPANE (T11) 1777 0.5280 0.04 0.04 0.50
TRITERPANE (T12) 1848 0.5280 0.05 0.05 0.50
TRITERPANE (T13) 2038 0.5280 0.05 0.05 0.50
TRITERPANE (T14) 2405 0.5280 0.06 0.06° 0.50
TRITERPANE (T15) 1000 0.5280 0.02 0.02 0.50

Very Low level of Hopanes...Steranes were not from an oil source and pattern was
affected/masked by sterane compounds related to animal feces and waste.

CAMAPCWOILVOGDENVOHOPANES WEB2
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SAMPLE NUMBER B0119-0252 Ogden Railyard

Sarmpie Location SCIA

WA R1A00119

Matrix Ol

HIGH, or LOW level LOW )

Initial Wt. or Vol. 300 g Steranes RF 0.19400
Percent Solids 100 Hopanes RF 0.52800
Final Volume 5 mL

Additional Dilution 1 x

Chrysene di2 Area 1100371

Perylene d12 Area 918081

Internal Standard (ng}) 10

Calin. Inst Conc.

COMPOUND Area Ava.RF Conc. mag/Kg MDL
STERANE (S1) 21030 0.1940 0.99 0.16 0.08
STERANE (52). 711 0.1940 0.36 0.06 0.08
STERANE (53) 14457 0.1940 068 0.1 Q.08
STERANE (54) 22684 0.1940 1.06 0.18 0.08
STERANE (85) 16042 0.1940 0.75 0.13 0.08
STERANE (S86) 14324 0.1940 0.67 0.11 0.08
STERANE (S7) 23737 0.1940 1.11 0.19 0.08
STERANE (88) 16328 0.1940 0.76 0.13 0.08
STERANE (S9) 21778 0.1940 1.02 0.17 0.08
STERANE (S10) 42048 0.1940 1.97 0.33 0.08
STERANE (S11) 3168 0.1940 0.15 0.02 0.08
STERANE (S12) 25183 0.1940 1.18 0.20 0.08
" C30 STERANES (S13) 21303 0.1940 1.00 0.17 0.08
TRITERPANE (T1) 41518 0.5280 0.86 0.14 0.08
TRITERPANE (T2) 38219 0.5280 0.79 013 0.08
TRITERPANE (T3) 129665 0.5280 2.67 0.45 0.08
TRITERPANE (T4) 175407 0.5280 362 0.60 .0.08
TRITERPANE (T§) 57115 0.5280 1.18 0.20 0.08
TRITERPANE (T6) 51679 0.5280 1.07 0.18 0.08
TRITERPANE (T7) 11061 0.5280 0.23 0.04 0.08
TRITERPANE (T8) 34131 0.5280 0.70 0.12 0.08
TRITERPANE (T9) 58567 0.5280 1.21 0.20 0.08
TRITERPANE (T13) 38455 0.5280 0.79 0.13 0.08
TRITERPANE (T1i1) 40412 0.5280 0.83 0.14 0.08
TRITERPANE (712) 24838 0.5280 0.51 0.09 0.08
TRITERPANE (T13) 31169 0.5280 0.64 0.11 0.08
TRITERPANE (714) 31625 0.5280 0.65 0.1 0.08
" TRITERPANE (T15) 25833 0.5280 0.53 0.09 0.08



SAMPLE NUMBER B0119-0266 Ogden Railyard
Sampie Location RD3A DUP
WA# R1AD0119
Matrix Oil

- HIGH, or LOW level LOW
Initial Wi. or Vol, 300 g Steranes RF 0.19400
Percent Solids 59 Hopanes RF 0.52800
Final Volume 5 mL '
Additiona! Dilution 1 x
Chrysene d12 Area 1128172
Perylene d12 Area 967942
internal Standard (ng) 10

Calib. Inst Conc.

COMPOQUND Area Avg.RF Cong. mg/Kg MDL
STERANE (S1) 3545 0.1940 0.16 0.05 0.14
STERANE (82) 1466 0.1940 0.07 0.02 0.14
STERANE (S3) 2255 0.1940 ¢.10 0.03 0.14
STERANE (54) 3804 0.1940 0.17 0.05 0.14
STERANE (S5) 2287  0.1840 0.10 0.03 0.14
STERANE (S6) 6644 0.1940 0.30 0.09 0.14
STERANE (87 6677 0.1940 0.31 0.09 0.14
STERANE (58) 2859 0.1940 0.13 0.04 0.14
STERANE (89) 3254 0.1940 0.15 0.04 0.14
STERANE (510} 5708 0.1840 0.26 0.07 0.14
STERANE (S11) 438 0.1940 0.02 0.01 0.14
STERANE (512) 3332 0.1940 0.15 0.04 0.14
C30 STERANES (813) . 13673 0.1940 0.62 .18 0.14
TRITERPANE (T1) 7284 0.5280 0.14 0.04 0.14
TRITERPANE (T2) 6376 0.5280 0.12 0.04 0.14
TRITERPANE (T3) 24597 0.5280 0.48 0.14 0.14
TRITERPANE (T4) 27523 0.5280 0.54 0.15 0.14

" TRITERPANE (75) 8903 0.5280 0.17 0.05 0.14
TRITERPANE (T6) 7456 0.5280 0.15 0.04 0.14
TRITERPANE (T7) 5871 0.5280 0.11 0.03 0.14
TRITERPANE (T8) 19482 . 0.5280 0.38 0.1 0.14
TRITERPANE (T9) 12204 0.5280 0.24 0.07 0.14
TRITERPANE (T10) 15325 0.5280 0.30 0.08 0.14
TRITERPANE (T11) 5459 0.5280 .11 0.03 014
TRITERPANE (T12) 11408 0.5280 0.22 0.08 0.14
TRITERPANE (T13) 14495 0.5280 0.28 0.08 0.14
TRITERPANE (T14) 5284 0.5280 0.10 0.03 0.14
TRITERPANE (T15) 3478 0.5280 0.07 0.02 0.14

‘TotaliofT;

CAQPCVOILWOGDENVOHOPANES. WB2



SAMPLE NUMBER B0119-0265 Ogden Railyarg
Sample Location RD3A
WA# R1ADD119
Matrix Oil
HIGH, or LOW level LOwW
Initial Wi. or Vol. 300 g Steranes RF 0.19400
Percent Solids 27 Hopanes RF 0.52800
Final Volume 5mbL .
Additional Dilution 1 x
Chrysene d12 Area 1105073
Perylene d12 Area 815341
Internal Standard {(ng) 10

Calib inst Conc,
COMPOUND Area Ava.RF Conc. ma/Kg MDL
STERANE (S1) 3627 0.1940 0.17 .11 0.31
STERANE (82) 1613 0.1940 0.08 0.05 0.31
STERANE (83) 1968 0.1940 0.09 0.06 0.31
STERANE (S4) 5128 0.1940 0.24 0.15 0.31
STERANE (S5 2625 0.1940 D.12 0.08 0.31
STERANE (S6) 2421 0.1940 0.11 0.07 0.31
STERANE (57) 4728 0.1940 D.22 0.14 0.31
STERANE (88) 2612 0.1940 0.12 0.08 0.31
STERANE (59) 3756 0.1940 0.18 0.1 0.31
STERANE (810) 6753 0.1940 0.31 0.20 0.31
STERANE (811) - 383 0.1940 0.02 0.01 0.31
STERANE (512) 5483 0.1940 0.26 0.16 0.31
C30 STERANES (513) 14300 0.1940 0.67 0.42 .31
TRITERPANE (T 7559 0.5280 0,16 G.10 a.31
TRITERPANE (T2) 7359 0.5280 0.15 0.10 0.31
TRITERPANE (T3) 26664 0.5280 0.55 0.34 0.3
TRITERPANE (T4) 31435 0.5280 0.65 0.41 0.31
TRITERPANE (T5) 9658 0.5280 0.20 0.12 0.31
TRITERPANE (T6) 12585 0.5280 0.28 0.16 0.31
TRITERPANE (T7) 6136 0.5280 0.13 0.08 0.31
TRITERPANE (T8) 20145 0.5280 0.42 0.26 0.31
TRITERPANE (T9) 19419 0.5280 0.40 0.25 0.31
TRITERPANE (T10) 21619 0.5280 0.45 0.28 0.31
TRITERPANE (T11) 4323 0.5280 0.09 0.06 0.31
TRITERPANE (T12) 13578 0.5280 0.28 0.18 0.31
TRITERPANE (T13) 20808 0.5280 0.43 0.27 0.31
TRITERPANE (T14) 5897 0.5280 0.12 0.08 0.31
TRITERPANE (T15) 4288 0.5280 0.09 0.06 0.31

CAQPCWOILWOGDENVOHOPANET. WB2




SAMPLE NUMBER B0118-0249 0Ogden Railyarg
Sample Location BC3A
WA# R1A00119
Matrix Oil
HIGH, or LOW level LOwW
initial Wt. or Vel. 00¢ Steranes RF 0.19400
Percent Solids 79 Hopanes RF 0.52800
Finaf Volume 5 mL -
Additional Dilution ) 1 x
Chrysene d12 Area 1058694
Perylene d12 Area 895013
internal Standard (ng) 10

Calib. inst Conc.
COMPOUND Area Avg.RF Conc. ma/Kg MDL
STERANE (81) 5895 0.1940 0.29 0.06 0.11
STERANE (82) 1962 0.1940 0.10 0.02 . 0.1
STERANE (S3) 3000 0.1940 0.15 0.03 0.1
STERANE (54) 5552 0.1940 0.27 0.06 0.1
STERANE (85) 4985 0.1940 0.24 0.05 0.11
STERANE (56) 4885 0.1940 0.24 0.05 .11
STERANE (87) 10087 0.1940 0.49 0.10 0.1
STERANE (58) 4196 0.1940 0.20 0.04 0.1
STERANE (S9) 7827 0.1940 0.39 0.08 0.11
STERANE (810) 14419 0.1940 0.70 0.15 .11
STERANE (S11) 2056 0.1940 0.10 0.02 g.11
STERANE (512) 8843 0.1840 0.43 0.09 .11
C30 STERANES (513) 14772 0.1840 0.72 g.15 0.11
TRITERPANE (T1) 12800 0.5280 0.27 0.08 0.11
TRITERPANE (T2} 14239 (.5280 0.32 0.07 0.11
TRITERPANE (T3} 4649% 0.5280 0.98 0.21 0.1
TRITERPANE (T4} 67755 0.5280 1.43 0.30 0.11
TRITERPANE (T5) 22421 0.5280 0.47 G.10 a.11
TRITERPANE (TE) 18400 {.5280 0.39 0.08 .11
TRITERPANE (T7) 16449 0.5280 0.35 0.07 0.11
TRITERPANE (TB) 19613 0.5280 0.42 0.09 0.1
TRITERPANE (T9) 13085 0.5280 0.28 0.06 0.1
TRITERPANE (T10) 14742 0.5280 0.31 0.07 6.1
TRITERPANE (T11) 7832 0.5280 0.17 0.04 0.11
TRITERPANE (T12) 9049 0.5280 0.19 0.04 0.11
TRITERPANE (T1i3) 5157 0.5280 0.11 0.02 011
TRITERPANE (T14) 10609 0.5280 0.22 0.05 0.11
TRITERPANE (T15) 5495 0.5280 0,14 0.03 0.1

CAQPC\OILOGDENWOHOPANE 1. WB2




SAMPLE NUMBER

B80119-0259 Ogden Railyard
Sampie Location 33882A
WA# R1A00119
Matrix Oil
HIGH, or LOW level LOW )
initial Wi, or Vol. 30,0 g Steranes RF 0.18400
Percent Solids 68 - Hopanes RF 0.52800
Final Volume 5 mL
Additional Dilution 1 x
_ Chrysene d12 Area 1221444
Perylene 412 Area 983931
internal Standard (ng) 10

Calih. Inst Conc.

COMPOUND Area Avg.RF Conc. ma/Kg MDL
STERANE ' (81) 22128 0.1940 0.93 0.23 0.12
STERANE (52) 10005 0.1940 0.42 0.10 0.12
STERANE (S3) 14670 0.1940 0.62 0.15 G.12
STERANE (S4) 31300 0.1940 1.32 032 0.12
STERANE (85) 19581 0.1940 0.84 0.20 0.12
STERANE (86) 17518 0.1940 0.74 0.18 0.12
STERANE (87) 33770 0.1940 1.43 0.35 0.12
STERANE (S8) 18126 0.1940 0.76 0.19 0.12
STERANE (59) 22054 0.1940 0.93 0.23 0.12
STERANE (510) 42329 0.1940 1.79 0.44 0.12
STERANE (S11) - 3548 0.1940 0.15 0.04 0.12
STERANE (S12) 7214 0.1940 1.15 0.28 0.12
C30 STERANES (513) 29704 0.1940 1,25 0.31 0.12
TRITERPANE (T1) 42654 0.5280 0.82 0.20 0.12
TRITERPANE (T2) 36646 0.5280 0.71 0.47 0142
TRITERPANE (73) 127925 0.5280 2.46 0.60 C.12
TRITERPANE (T4) 182090 0.5280 3.50 0.85 0.12
TRITERPANE (T5) 54077 0.5280 1.04 0.25 0.12
TRITERPANE (T6) 49304 0.5280 0.85 0.23 0.12
TRITERPANE (T7) 30983 0.5280 0.60 0.15 0.12
TRITERPANE (T8} 50492 0.5280 0.97 0.24 0.12
TRITERPANE (T9) 33976 0.5280 0.65 0.16 0.12
TRITERPANE (T10) 34438 0.5280 0.66 0.186 0.12
TRITERPANE (T11) 23543 0.5280 0.45 0.1 0.12
TRITERPANE (T12) 20987 0.5280 0.40 0.10 0.12
TRITERPANE (T13) 19235 0.5280 0.37 0.09 .12
TRITERPANE (T14) 25983 0.5280 0.50 012 0.12
TRITERPANE (T15) 18030 0.5280 0.09 0.12

CAQPCWOILWOGDENICHOPANEZ. WB2
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SAMPLE NUMBER B0119-0273 Ogden Railyard
Sample Location ACI102A
Wa# R1ADO119
Matrix Qil _
HIGH, or LOW level LOW
Initial Wt. or Vol. 300 g Steranes RF 0.19400
Percent Solids 71 Hopanes RF 0.52800
Final Volume 5 mL
Additional Dilution 1 x
Chrysene d12 Area 1046949
Perylene d12 Area 804150
Internal Standard (ng) 10

Calib. Inst Conc.
COMPOUND Area Avg RF Canc. mg/Kg MDL
STERANE (81) 1 0.1940 0.00 0.00 0.12
STERANE (52) 1 0.1940 0.00 0.00 0.12
STERANE (83) 1 0.1940 0.00 0.00 0.12
STERANE {54) 1 0.1940 0.00 0.00 0.12
STERANE {55 1 0.1940 0.00 0.00 0.12
STERANE (S6) 1 0.1940 0.00 0.00 0.12
STERANE (87) 1 0.1940 0.00 0.00 0.12
"STERANE . (88) 1 0.1940 0.00 0.00 0.12
STERANE (589) 1 0.1940 0.00 0.00 a.12
STERANE (810) 1 0.1940 0.00 0.00 012
STERANE (511} - - 1 0.1940 0.00 - 0.00 0.12
STERANE (S12) 1 0.1940 0.00 0.00 0.12
C30 STERANES (513) 1 0.1940 0.00 0.00 0.12
TRITERPANE (T1 11429 0.5280 0.27 g.06 0.12
TRITERPANE (T2) 10029 0.5280 0.24 0.06 0.12
TRITERPANE (T3} 45410 0.5280 1.07 0.25 0.12
TRITERPANE (T4) 193182 0.5280 4.55 1.07 0.12
TRITERPANE (T5) 27028 0.5280 0.64 0.15 0.12
TRITERPANE (T6) 24021 0.5280 0.57 0.13 0.12
TRITERPANE (T7) 7301 0.5280 0.17 0.04 0.12
TRITERPANE (T8) 27997 0.5280 0.66 0.15 0.12
TRITERPANE (T9) 15265 0.5280 0.38 0.08 012
TRITERPANE (T10) 15195 0.5280 0.36 0.08 0.12
TRITERPANE (T11) 6742 0.5280 0.18 0.04 0.12
TRITERPANE (T12) . 15355 0.5280 0.36 0.08 0.12
TRITERPANE (T13) 8593 0.5280 0.20 0.05 0.12
TRITERPANE (T14) 12363 0.5280 0.29 0.07 0.12
TRITERPANE (T15) 0.5280 0.24 0.06 0.12

C:'\QPC\D!L\OGDEN\OHOPANEZ,WBZ



SAMPLE NUMBER 0119-0384 Ogden Railyard
Sample Location 218PSA
WA# R1A00118
Matrix Oil
HIGH, or LOW level LOow
Initial Wi. or Vol. 30049 Steranes RF 0.18700
Percent Moisture 74 Hopanes RF  0.54100
Final Volume 1 mL
Additional Dilution 1 x
Chrysene d12 Area 791322
Perylene d12 Area 645463
internal Standard (ng) 10

. Calib. tnst Conc. Estimated
COMPQOUND Area Avg.RF Conc. ug/l MDL
STERANE (81) 805 0.1870 0.06 £.00 0.02
STERANE (52} 300 0.1870 0.02 0.00 0.02
STERANE (S3) 473 0.1870 0.03 Q.00 0.02
STERANE (54) 1081 0.1870 0.07 0.00 0.62
STERANE (55) 564 0.1870 0.04 0.00 0.02
STERANE (S6) 1621 0.1870 0.11 0.00 0.02
STERANE (87) 1621 0.1870 0.11 0.00 0.02
STERANE (88) 434 0.1870 0.03 0.00 0.02
STERANE (89) 682 0.1870 0.05 0.00 0.02
STERANE (510) 1726 0.1870 0.12 0.01 0.02
STERANE (S11) 300 0.1870 0.02 6.00 0.02
STERANE (S12) 2226 0.1870 0.15 0.01 0.02
C30 STERANES (S13) 26252 0.1870 1.77 0.08 0.02
TRITERPANE (T1) 1493 0.5410 0.04 0.00 0.02
TRITERPANE (T2) 2133 0.5410 0.06 0.00 0.02
TRITERPANE (T3) 9874 0.5410 0.28 0.01 .02
TRITERPANE (T4) 6598 0.5410 .19 0.01 0.02
TRITERPANE (T5) 3166 0.5410 - 0.08 0.00 0.02
TRITERPANE (T86) 2171 0.5410 0.06 0.00 0.02
TRITERPANE (T7) 2082 0.5410 0.06 . 0.00 0.02
TRITERPANE (T8) 25486 0.5410 0.73 0.03 0.02
TRITERPANE (T9) 16036 0.5410 0.46 0.02 0.02
TRITERPANE (T1D) 14520 0.5410 0.42 0.02 0.02
TRITERPANE (T11) 3416 0.5410 0.10 0.00 0.02
TRITERPANE (T12) 10407 0.5410 0.30 0.01 0.0z
TRITERFPANE (T13) 10527 0.5410 0.30 0.01 0.02
TRITERPANE (T14) 2040 0.5410 0.06 0.00 0.02
TRITERPANE (T15) 1430 0.5410 0.04 0.00 0.02

Very Low level of Hopanes...Steranes were not from an oil spurce and pattern was
affected/masked by sterane compounds related to animal feces and waste,

CAQPCWILWOGDENWOHOPANE2 WB2



SAMPLE NUMBER B0118-0300 0Ogden Railyard

Sample Location WROSA
WA# R1A00119
Matrix - Qil .
HIGH, or LOW level LOwW
Initial Wi, or Vol. 300 g Steranes RF 0.18700
Percent Solids 28 Hopanes RF 0.54100
Final Volume 5§ mL '
Additional Dilution 1%
Chrysene d12 Area 068495
Perylene d12 Area 757002
Internal Standard (ng) 10

1

Calib. Inst Conc.

COMPOUND Area Avg.RF Conc. mg/Ka MDL
STERANE (S1) 288 0.1870 0.02 0.01 0.29
STERANE (S2) 141 0.1870 0.01 0.00 0.29
STERANE (83) 270 0.1870 0.01 0.01 0.29
STERANE (54) 409 0.1870 0.02 0.01 0.29
STERANE (85) 242 0.1870 0.01 0.01 0.29
STERANE (56} 779 0.1870 0.04 0.03 0.29
STERANE (87) 167 0.1870 0.01 0.01 0.29
STERANE (58) 280 0.1870 0.02 0.01 0.29
STERANE (59) 709 0.1870 0.04 0.02 0.29
STERANE (S10) 1911 0.1870 0.11 0.06 0.29
STERANE (S511) 369 0.1870 0.02 0.01 0.29
STERANE (812} 1731 0.1870 0.10 0.08 0.29
C30 STERANES (813) 4581 0.1870 0.25 0.15 0.29
TRITERPANE (T1) 976 0.5410 p.02 - 0.01 0.29
TRITERFPANE (T2) 1034 0.5410 0.03 0.01 0.29
TRITERPANE (T3) 6112 0.5410 0.15 0.09 0.29
TRITERPANE (T4) 2382 0.5410 0.06 0.03 0.29°
TRITERPANE (T5) 1268 0.5410 0.03 0.02 0.29
TRITERPANE (T76) 1159 0.5410 0.03 0.02 0.29
TRITERPANE (T7) 1092 0.5410 0.03 0.02 0.29
TRITERPANE (T8) 14598 0.5410 0.36 0.21 0.29
TRITERPANE (T9) ' 9855 0.5410 0.24 0.14 0.29
TRITERPANE (T10) 7213 0.5410 0.18 0.10 0.29
TRITERPANE (T11) 2194 0.5410 0.05 0.03 0.29
TRITERPANE (T12) , 1660 0.5410 0.04 0.02 0.29
TRITERPANE (T13) 4462 0.5410 0.11 0.06 0.29
TRITERPANE (T14) 358 0.5410 0.01 0.01 0.29
TRITERPANE (T15) 304 0.5410 0.01 .00 0,28

CAQPCWOILWOGDENOHOPANE3 WB2



SAMPLE NUMBER B0119-0305 ‘Ogden Railyard
Sarnple Location WRO12A
WA R1A0D119
Matrix ] Qil
HIGH, or LOW ilevel LOW
fnitial Wit. or Vol. 36049 Steranes RF 0.18700
Percent Solids 44 Hopanes RF 0.54100
Final Volume 5 mL S
Additional Dilution 1 %
Chrysene d12 Area 994717
Perylene d12 Area 765792
internal Standard (ng) 10

Calib. inst Conc.
COMPQUND Area Avg.RF Conc, ma/Ka MDL
STERANE (S1) 1327 0.1870 0.07 0.03 0.19
STERANE (82) 711 0.1870 0.04 0.0 0.19
STERANE (83) 951 0.1870 0.05 0.02 0.19
STERANE (54) 2216 0.1870 012 0.04 0.19
STERANE (85) 822 0.1870 0.04 0.02 0.18
STERANE (S86) 1734 0.1870 0.00 0.04 0.19
STERANE (S7) 1734 0.1870 0.09 0.04 0.18
STERANE (S8) 1135 0.1870 0.08 0.02 0.19
STERANE (59) 1449 0.1870 0.08 0.03 0.19
STERANE (S10) 3861 0.1870 0.21 0.08 0.19
STERANE (S511) 704 0.1870 0.04 0.01 0.19
STERANE (512) 2917 0.1870 0.16 0.06 0.19
C30 STERANES (813) 9918 0.1870 0.53 0.20 0.19
TRITERPANE (T1) 3330 0.5410 0.08 0.03 0.19
TRITERPANE (T2) 2996 0.5410 0.07 0.03 0.19
TRITERPANE (T3) 13333 0.5410 0.32 0.12 0.19
TRITERPANE (T4) 12442 0.5410 0.30 0.11 0.1¢
TRITERPANE (T5) 3783 0.5410 0.09 0.03 0.19
TRITERPANE (T6) 3678 0.5410 0.09 0.03 0.19
TRITERPANE (T7) 3219 0.5410 0.08 0.03 0.19
TRITERPANE (T8) 17517 0.5410 0.42 0.16 0.19
TRITERPANE (T9) 6883 0.5410 0.17 0.06 0.19
TRITERPANE (T10) 11863 0.5410 0.29 0.1 0.19
TRITERPANE (T11) 2747 0.5410 0.07 0.03 G.19
TRITERPANE (T12) 3880 0.5410 0.09 0.04 0.19
TRITERPANE (T13) 5437 0.5410 ,0.13 0.05 .19
TRITERPANE (T14) 2194 0.5410 0.05 0.02 0.19
TRITERPANE (T15) 1450 0.5410 0.03 0.01 0.19

CAQPCWOILVOGDENVOHOPANE3. WB2
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SAMPLE NUMBER 0119-0309 Ogden Railyard
Sample Location WRO19A
Wa# ‘ R1AD0119
Matrix Qil
HIGH, or LOW level LOow
tnitial Wt or Vol. 30g Steranes RF 0.18700
Percent Moisture -4 Hopanes RF 0.54100
Final Volume 5 mL
Additional Dilution 1x
Chrysene d12 Area 610919
Perylene d12 Area 652105 R
Internal Standard (ng} 10

.

Calib. Inst conc, Estimated

COMPOUND Area Avg.RF Conc. ug/L MDL
STERANE (S1) 2018 0.1870 ¢.18 0.07 0.21
STERANE (52) 869 G.1870 0.08 0.03 0.21
STERANE (S3) 1283 0.1870 0.11 0.05 0.21
STERANE (S4) 2212 0.1870 0.19 0.08 0.21
STERANE (S5) 1433 0.1870 0.13 0.05 0.21
STERANE (56) 4198 0.1870 0.37 0.15 0.21
STERANE (S7) 4198 0.1870 0.37 0.15 0.21
STERANE (58) 1508 0.1870 0.13 0.05 0.21
STERANE (89) 2306 0.1870 .20 0.08 0.21
STERANE (510) 3658 0.1870 0.32 0.13 0.21
STERANE (S11) 287 01870 003 0.01 0.21
STERANE (812) 2483 6.1870 0.22 0.09 0.21
C30 STERANES (S13) 6199 0.1870 0.54 0.22 .21
TRITERPANE (T1) 5138 0.5410 0.15 0.06 0.21
TRITERPANE (T2) 4243 0.5410 0.12 0.05 0.21
TRITERPANE (T3) 15372 0.5410 0.44 0.18 0.21
TRITERPANE (T4) 20254 0.5410 0.57 0.24 0.21
TRITERPANE (T5) 6661 0.5410 0.19 0.08 0.21
TRITERPANE (T6) 6053 0.5410 - 0.17 0.07 0.21
TRITERPANE (T7) 4722 0.5410 0.13 0.05 0.21
TRITERPANE (T8) 12713 0.5410 0.36 0.15 0.21
TRITERPANE (T9) 4763 0.5410 0.14 0.08 0.21
TRITERPANE (T10) 5285 0.5410 0.15 0.08 0.21
TRITERPANE (T11) 2805 0.5410 0.08 0.03 0.21
TRITERFPANE (T12) 6587 0.5410 0.19 0.08 0.21
TRITERPANE (T13) 5520 0.5410 0.16 0.0 0.21
TRITERPANE (T14) 5210 0.5410 Q.15 0.06 0.21
TRITERPANE (T15) 3211 0.5410 0.09 0.04 0.21

[Téral it T3

Very Low level of Hopanes...Steranes were not from an oil source and pattern was
affected/masked by sterane compounds related to animal feces and waste.

CAQPCOILYVOGDENWOHOPANE3. WB2
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SAMPLE NUMBER B0119-0307 Ogden Railyard

Sample Location WR0O14A

WA# R1A00119

Matrix Qi

HIGH, or LOW jevel LOW

Initial Wt. or Vol 300 g Steranes RF 0.18700
Percent Solids 65 Hopanes RF 0.54100
Final Volume 5mL

Additional Dilution 1 x

Chrysene d12 Area 986960
~ Perylene d12 Area 789162

Internal Standard {ng) 10

Calib. Inst Conc,

COMPOUND Area Avg RF conc. maKg MDL
STERANE (81) 1853 0.1870 0.10 0.03 0.13
STERANE (S82) 812 0.1870 0.04 0.01 0.13
STERANE (S3) 1700 0.1870 0.09 0.02 0.13
STERANE (S4) 2795 "0.1870 0.15 0.04 0.13
STERANE (S5) 1493 0.1870 0.08 0.02 0.13
STERANE (S6) 4124 0.1870 0.22 0.06 0.13
STERANE (8T) 4124 0.1870 0.22 0.06 0.13
STERANE (S8) 1302 0.1870 C.07 . 0.02 0.13
STERANE (89) 1842 0.1870 0.10 0.03 0.13
STERANE (S10) 3359 0.1870 0.18 0.05 0.13
STERANE (511) 226 - 0.1870 0.01 0.00 0.13
STERANE (512) 1965 0.1870 0.1 0.03 0.13
C30 STERANES (513) 4618 0.1870 0.25 0.06 0.13
TRITERPANE (T1) 3723 0.5410 0.09 0.02 0.13
TRITERPANE (T2) 3573 0.5410 0.08 0.02 0.13
TRITERPANE (T3) 11972 0.5410 0.28 0.07 0.13
TRITERPANE (T4) 15252 0.5410 0.36 0.09 0.13
TRITERPANE (T5) 6079 0.5410 0.14 0.04 0.13
TRITERPANE (T6) 4924 0.5410 D2 0.03 0.13
TRITERPANE (T7) . 4319 0.5410 0.10 0.03 0.13
TRITERPANE (T78) 8461 0.5410 0.15 0.04 0.13
TRITERPANE (T9) 2583 0.5410 0.06 0.02 0.13
TRITERPANE (T10) 3771 0.5410 0.09 0.02 0.13
TRITERPANE (T11) 2001 0.5410 0.05 0.01 0.13
TRITERPANE (T12) 4418 0.5410 0.10 0.03 0.13
TRITERPANE (T13) 3544 0.5410 0.08 0.02 0.13
TRITERPANE (T14) 2856 0.5410 0.07 0.02 0.13
TRITERPANE (T15) 2442 0.5410 0.08 0.01 0.13

CHQPCOILVOGDENYOHOPANE1. WB2



SAMPLE NUMBER

B0119-0302

Ogden Ratlyard

Sampie Location WRO11A
WA# R1AD0119
Matrix Qil
HIGH, or LOW level Low
initial Wt. or Val. 300 g Steranes RF 0.18700
Percent Solids 53 Hopanes RF 0.54100
Final Volume 5mL
Additional Dilution 1x -
Chrysene d12 Area 1133835
Perylene d12 Area 858512
Internai Standard (ng) 10

Calib. inst conc.
COMPOUND Area Avg.RF Cone. mg/Kg MDL
STERANE (31) 5107 0.1870 0.24 0.08 0.16
STERANE (S2) 2459 0.1870 0.12 0.04 Q.16
STERANE (S3) 2915 0.1870 0.14 0.04 0.1
STERANE (54) 6199 G.1870 0.29 0.09 0.16
STERANE (85) 3183 G.1870 0.15 0.05 g.16
STERANE (S6) . 1487 0.1870 0.07 0.02 0.16
STERANE (87) 6850 0.1870 0.32 0.10 a.16
STERANE (S8) 3770 0.1870 0.18 0.06 0.16
STERANE (S9) 6652 0.1870 0.31 0.10 0.16
STERANE (810) 11237 0.1870 0.53 0.17 0.16
STERANE (811) 1165 0.1870 0.05 0.02 0.16
STERANE (512) 8037 0.1870 0.38 012 0.16
C30 STERANES (513) 14403 0.1870 0.68 0.21 0.16
TRITERPANE ({T1) 13268 0.5410 0.29 0.08 0.16
TRITERPANE (T2) 11113 0.5410 0.24 0.07 0.16
TRITERPANE (T3) 35878 0.5410 0.86 0.27 0.16
TRITERPANE (T4) 50615 0.5410 1.09 0.34 0.16
TRITERPANE (T5) 17501 0.5410 0.38 0.12 0.16
TRITERPANE (76) 15798 0.5410 0.34 0.11 0.16
TRITERPANE (T7) 13685 0.5410 0.28 0.09 0.16
TRITERPANE (T8) 28316 0.5410 .61 0.19 0.16
TRITERPANE (T9) 17922 G.5410 0.39 0.12 0.16
TRITERPANE (T10) 15686 0.5410 0.34 0.11 0186
TRITERPANE (T11) 10057 0.5410 0.22 0.07 0.16
TRITERPANE (T12) 10955 0.5410 0.24 0.07 0.16
TRITERPANE (T13) 10833 0.5410 0.24 0.07 0.16
TRITERPANE (T14) 10895 0.5410 0.23 0.07 0.16
TRITERPANE (T15) 7366 0.5410 0.16 0.05 0.16

CAQPCWILOGDENWOHOPANE 1. WB2



B0118-0312

SAMPLE NUMBER Ogden Railtyard
Sample Location WROZ21ADUP
VWAH R1A00119
Matrix Qil
HIGH, or LOW level LOW
Initial Wt. or Vol. 30009 Steranes RF 0.18700
Percent Solids 64 Hopanes RF 0.54100
Final Volume 5 mL
Additional Dilution 1x
Chrysene d12 Area 894518
Perylene d12 Area 797553
Internal Standard (ng) 10

Calib. Inst Conc,
COMPOUND Area Avg.RF Conc. my/Kg MDL
STERANE (51) 1224 0.1870 0.07 0.02 0.13
STERANE (32) 478 0.1870 0.03 0.01 013
STERANE (83) - 872 0.1870 0.05. 0.01 0.13
"STERANE (54) 1611 - 0.1870 0.10 0.03 013
STERANE ({85) 869 0.1870 0.06 0.02 0.13
STERANE (S8) 2730 0.1870 0.16 0.04 0.13
STERANE (87) 2730 0.1870 0.16 0.04 0.13
STERANE (S8) 912 0.1870 0.05 0.01 0.13
STERANE (S9) 1149 0.1870 0.07 0.02 0.13
STERANE (S510) 2145 0.1870 0.13 0.03 0.13
STERANE (S511) 203 0.1870 0.01 0.00 0.13
STERANE (512) 1411 0.1870 0.08 g.02 0.13
C30 STERANES (S13) 2444 0.1870 0.21 0.05 0.13
TRITERPANE (T1) 2130 0.5410 0.05 0.01 0.13
TRITERPANE (T2) 2307 0.5410 0.05 0.01 0.13
TRITERPANE (T3) 7531 0.5410 0.17 0.05 0.13
TRITERPANE (T4} 9283 0.5410 0.22 0.06 0.13
TRITERPANE (75) 3343 0.5410 0.08 0102' 0.13
.TRITERPANE (T6) 3155 0.5410 0.07 0.02 0.13
TRITERPANE (T7) 3185 0.5410 0.07 0.02 0.13
TRITERPANE (T8) 4247 0.5410 0.10 0.03 0.13
TRITERPANE (T9) 3857 0.5410 0.09 0.02 013
TRITERPANE (T10) 2697 0.5410 0.06 0.02 0.13
TRITERPANE (T11) 1268 0.5410 0.03 0.01 0.13
TRITERPANE (T12) 4404 0.5410 0.10 0.03 0.13
TRITERPANE (T13) 3452 0.5410 0.08 0.02 0.13
TRITERPANE (T14) 1611 0.5410 0.04 0.01 0.13
TRITERPANE (T135) 1447 0.5410 0.03 0.01 0.13

Fotala

CQPCWOILWOGDENIOHOPANET WB2




SAMPLE NUMBER B0118-0311 Ogden Railyard

Sample Location WRO21A
WA# R1A00119
Matrix Qil
HIGH, or LOW jevel LOW
Initial Wi, or Vol, 3009 Steranes RF 0.18700
Percent Solids 70 Hopanes RF 0.54100
Final Volume 5 mL '
Additional Dilution 1 x
Chrysene d12 Area 885034
Perylene d12 Area 784078
Internali Standard (ng) 10

Calib. Inst conc.
CCMPOUND Area Avg.RF Conc, ma/Kg MDL
STERANE (51 ‘ 1118 0.1870 0.07 0.02 012
STERANE (82) 400 0.1870 0.02 0.01 0.12
STERANE (S3) 516 0.1870 0.03 0.01 0.12
STERANE (S4) 1487 0.1870 0.09 0.02 0.12
STERANE (85) 887 0.1870 0.05 0.01 012
STERANE (S86) 2834 0.1870 0.17 0.04 ) 0.12
STERANE (87} 2834 0.1870 0.17 0.04 0.12
STERANE (S8) 890 0.1870 0.05 0.01 0.12
STERANE (89) 1122 0.1870 0.07 0.02 0.12
STERANE (S10) 2040 0.1870 0.12 0.03 0.12
STERANE (811) 262 0.1870 0.02 0.00 0.12
STERANE (812) 1064 0.1870 0.06 0.02 0.12
C30 STERANES (S13) 3304 0.1870 0.20 0.05° 0.12
TRITERPANE (T1) 2210 0.5410 0.05 0.01 0.12
TRITERPANE (T2) 2051 0.5410 0.05 0.01 0.12
TRITERPANE (T3) 6725 0.5410 0.16 0.04 - 0.12
TRITERPANE (T4) 8918 0.5410 0.24 0.05 012"
TRITERPANE (T5) 2973 0.5410 0.07 0.02 0.12
TRITERPANE (T6) 2820 0.5410 0.07 0.02 0.12
TRITERPANE (17) . 2926 0.5410 0.07 0.02 012
TRITERPANE (T8) 4241 0.5410 0.10 0.02 0.12
TRITERPANE (T9) 2388 0.5410 0.068 0.01 0.12
TRITERPANE (T10) 2615 0.5410 0.06 0.01 0.12
TRITERPANE (T11) 1139 0.5410 0.03 0.01 . 0.12
TRITERPANE (T12) 4037 0.5410 0.10 0.02 0.12
TRITERPANE (T13) 2813 0.5410 0.07 0.02 0.12
TRITERPANE (T14) 2007 0.5410 0.05 0.01 0.12
TRITERPANE (T15) 1222 0.5410 0.03 0.01 0.12

CAQPCOILVOGDENOHOPANET WEBZ2



SAMPLE NUMBER B0119-0319 QGgden Railyard
Sample Logation WRD25A
WA# R1A00119
Matrix Qil
HIGH, or LOW level LOW
Initial Wi, or Vol. 300¢g Steranes RF 0.18700
Percent Solids 85 Hopanes RF 0.54100
Final Volume 5 mL .
Additional Dilution 1 x
Chrysene d12 Area 964420
Perylene d12 Area 846541
Internal Standard (ng} 10
Calib. Inst Conc.
COMPOUND Area Avg.RF Cong. ma/Kg MDL
STERANE (S1) 2475 0.1870 0.14 0.04 013
STERANE (82} 1247 0.1870 0.07 0.02 0.13
STERANE (83} 2520 0.,1870 .14 0.04 0.13
STERANE (S4) 2862 0.1870 0.16 0.04 - 0.13
STERANE (85) 1804 0.1870 0.10 0.03 013
STERANE (S6) 5007 0.1870 0.28 0.07 .13
STERANE (87) 5007 0.1870 0.28 0.07 0.13
STERANE (S88) 1710 0.1870 0.09 0.02 0.13
STERANE (S9) 2289 0.1870 0.13 0.03 0.13
STERANE (510) -4202 0.1870 0.23 0.06 0.13
STERANE (511) 145 - 0.1870 0.01 0.00 0.13
STERANE {S512) 3349 . 0.1870 0.19 0.05 0.13
C30 STERANES (513) 7137 0.1870 0.40 0.10 0.13
TRITERPANE (TT1) 4913 0.5410 0.11 0.03 0.13
TRITERPANE (72) 4469 0.5410 0.10 0.03 0.13
TRITERPANE (T3) 16645 0.5410 0.36 0,09 0.13
TRITERPANE (T4) 20644 0.5410 0.45 0.12 0.13
TRITERPANE (75 7042 0.5410 0.15 0.04 0.13
- TRITERPANE (T76) 7002 0.5410 0.15 0.04 0.13
TRITERPANE (T7) 5291 0.5410 0.12 0.03 0.13
TRITERPANE (T8) G256 0.5410 0.20 0.05 C.13
TRITERPANE (T9) 4666 0.5410 0.10 0.03 0.13
TRITERPANE (T10) 6695 0.5410 .15 0.04 0.13
TRITERPANE (T11) 2735 0.5410 0.06 0.02 0.13
TRITERPANE (T12) 3628 0.5410 0.08 0.02 0.13
TRITERPANE (T13) 5538 0.5410 0.12 0.03 0.13
TRITERPANE (T14) 4530 0.5410 0.10 0.03 0.13
TRITERPANE (T15) 3764 0.5410 0.08 0.02 0.13

CAQPCOILVOGDENVOHOPANET WB2
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SAMPLE NUMBER B0118-0314 Qgden Railyard

Sample Location WRD22A

WAZ# R1A00119
~ Matrix Qil

" HIGH, or LOW level Low

tnitial Wi. or Vol. 30049 Steranes RF 0.18700
Percent Solids 73 Hopanes RF 0.54100
Final Volume 5 mL

Additional Dilution ) 1x

Chrysene d12 Area 1012714

Pervlene d12 Area 878122

Internal Standard (ng) 10

Calib. Inst Conc, .

COMPOUND Area Avg.RF Conc. ma/Kg MDL
STERANE (81) 2310 0.1870 0.12 0.03 0.11
STERANE (82) 1108 0.1870 0.08 0.01 0.11
STERANE (83) 2045 0.1870 0.11 0.02 0.11
STERANE (84) 2782 0.1870 0.15 0.03 0.1
STERANE (85) 1500 0.1870 0.08 0.02 0.1
STERANE (S6) 4574 0.1870 0.24 0.06 0.1
STERANE (S7) 4574 0.1870 0.24 0.06 0.11
STERANE (S8) 1720 0.1870 0.09 0.02 0.1
STERANE (S9) 2011 0.1870 0.11 0.02 0.1
STERANE (510) 3322 0.1870 0.18 0.04 0.1
STERANE (511) 426 0.1870 0.02 0.01 0.1
STERANE (S12) 2658 0.1870 0.14 0.03 011
C30 STERANES (S13) 65903 0.1870 0.36 0.08 0.11
TRITERPANE (T1) 4164 0.5410 0.08 0.02 0.11
TRITERPANE (T2) 4242 0.5410 0.09 0.02 0.11
TRITERPANE (T3) 14026 0.5410 0.30 0.07 0.1
TRITERPANE (T4) 17257 0.5410 0.36 0.08 0.11
TRITERPANE (T5) . 6248 0.5410 0.13 0.03 0.11
TRITERPANE (T8) 5828 G.5410 0.12 0.03 0.1
TRITERPANE (07) 4503 0.5410 0.08 0.02 0.1
TRITERPANE (T8) 7480 0.5410 0.16 0.04 0.1
TRITERPANE (T9) 4237 0.5410 0.08 0.02 0.1
TRITERPANE (T10) 5348 0.5410 0.11 0.03 0.1
TRITERPANE (T11) 2205 0.5410 0.05 0.01 0.11
"TRITERPANE (T12) 10109 0.5410 0.21 0.05 0.11
TRITERPANE (T13) 18403 0.5410 0.39 0.09 011
TRITERPANE (T14) 3658 0.5410 0.08 0.02 0.1
TRITERPANE (T15) 3160 0.5410 0.07 0.02 0.11




SAMPLE NUMBER B0118-0315 Qaden Railyard
Sample Location WR022ADUP
WA# R1A00119
Matrix Qil
HIGH, or LOW lave! LOW
Initial WA. or Vol. 300 g Steranes RF 0.18700
Percent Solids 62 Hopanes RF 0.54100
Final Volume 5 mL
Additional Dilution 1x

 Chrysene d12 Area 905928
Perylene d12 Area . 875130
internal Standard (nQ) 10

Calib. Inst Conc,

COMPOUND Area Avg.RF Conc. ma/Kg MDL

- STERANE (81) 2056 0.1870 0.11 0.03 0.13
STERANE (S2) 1064 0.1870 0.06 0.02 0.13
STERANE (83) 1864 0.1870 0.10 0.03 0.13

~ STERANE (84) 2829 '0.1870 0.15 0.04 0.13
STERANE (85) 1084 0.1870 0.06 0.02 0.13
STERANE (S6) 4054 0.1870 0.22 0.06 2.13
STERANE (87) 4054 0.1870 022 0.06 0.13
STERANE (88) 1564 0.1870 0.08 0.02 0.13
STERANE (S9) 1825 0.1870 0.10 0.03 0.13
STERANE (510) 3305 0.1870 0.18 0.05 0.13
STERANE (S11) 122 0.1870 0.01 0.00 0.13
STERANE (812) 2246 0.1870 0.12 0.03 0.13
C30 STERANES (513) 5404 0.1870 0.34 0.09 0.13
TRITERPANE (T1) 3668 0.5410 0.08 0.0z 0.13
TRITERPANE (72) 3829 0.5410 0.08 0.02 0.13
TRITERPANE (T3} 12491 0.5410 0.26 0.07 0.13
TRITERPANE. {T4) 158823 0.5410 0.33 0.09 0.13
TRITERPANE (T5) 5160 0.5410 0.1 0.03 0.13
TRITERPANE (T6) 5005 0.5410 0.11 0.03 0.13
TRITERPANE (T7) 3915 0.5410 0.08 0.02 0.13
TRITERPANE (T8) 11957 0.5410 0.25 0.07 0.13
TRITERPANE (T9) 7136 0.5410 0.15 0.04 0.13
TRITERPANE (T10) 4900 0.5410 0.10 0.03 0.13
TRITERPANE (T11) 2014 0.5410 0.04 0.01 0.13
TRITERPANE (T12) 6951 0.5410 0.15 0.04 0.13
TRITERPANE (T13) 7681 0.5410 0.16 0.04 0.13
TRITERPANE (T14) 4055 0.5410 0.09 0.02 0.13
TRITERPANE (T15) 1855 0.5410 0.04 0.01 0.13

CAQPCWOIL\VOGDENVOHOPANE1.WB2




SAMPLE NUMBER B0119-0317 Ogden Railyard

Sample Location WR24A

WA# R1A0D119

Matrix Qil

HIGH, or LOW ievel LOW

Initial Wi, or Vol, 30.0 g Steranes RF 0.18700

Percent Solids 29 Hopanes RF 0.54100

Final Volume S mL

Additional Dilution 1 x

Chrysene d12 Area 1006842

Perylene d12 Area 852492

internal Standard {ng) 10

£
Calib. Inst Conc.

COMPOUND Area Avg.RF Conc. mg/Kg MDL

STERANE (81) 4665 0.1870 0.25 0.14 0.28

STERANE (82) 2074 0.1870 0.1 0.08 0.28

STERANE (S3) 2440 0.1870 0.13 0.07 0.28

STERANE (S4) 5445 0.1870 0.29 0.16 0.28

STERANE (85) 3078 0.1870 0.16 0.09 0.28

STERANE (S6) 3234 0.1870 G.17 0.10 0.28

STERANE (57) 5100 0.1870 0.27 0.18 0.28

STERANE (S8) 3681 0.1870 0.20 0.11 0.28

STERANE (89) 4342 0.1870 0.23 0.13 0.28

STERANE (S10) §256 01870 0.44 0.25 0.28
- STERANE (S11) 735 0.1870 0.04 0.02 0.28

STERANE (812) 6444 0.1870 0.34 0.19 0.28

C30 STERANES (813) 16274 0.1870 0.86 0.49 0.28

TRITERPANE (T1) 9389 0.5410 0.20 0.12 0.28

TRITERPANE (T2) 8513 0.5410 0.18 0.10 -0.28

TRITERPANE (T3) 31363 0.5410 0.68 0.3% 0.28

TRITERPANE (T4) 39578 0.5410 0.86 0.49 0.28

TRITERPANE (T5) 12678 0.5410 0.27 0.18 0.28

TRITERPANE (T76) 14257 0.5410 0.3 0.18 0.28

TRITERPANE (T7) 10203 0.5410 0.22 0.13 0.28

TRITERPANE (78) 24692 0.5410 0.54 0.30 0.28

TRITERPANE (T9) 16029 0.5410 0.35 0.20 0.28

TRITERPANE (T10) 13242 0.5410 0.29 0.16 0.28

TRITERPANE (T11) 6301 0.5410 0.14 0.08 0.28

TRITERPANE (T12). 12864 0.5410 0.28 0.16 0.28

TRITERPANE (T13) 13122 0.5410 0.28 0.16 0.28

TRITERPANE (T14) 7937 0.5410 0.17 0.10 0.28

TRITERPANE (T15) 5004 0.5410 0.11 0.06 0.28

CAQPCYOILVOGDENVOHOPANET. WB2Z



SAMPLE NUMBER 80118-0322 Ogden Railyard

Sample Location VWR28A
WA# R1AD0119
Matrix Qil
HIGH, or LOW level LOW
Initiaf Wt. or Vol. 3009 Steranes RF 0.18700
Percent Solids 48 Hopanes RF ~ 0.54100
Final Volume S mbL
Additienal Dilution 1 x
Chrysene d12 Area - 1068154
Perylene d12 Area 900838
Internal Standard (ng) - 10

Calib. inst Conc. .
COMPOUND Area Avg.RF Conc. ma/Kg MDL
STERANE (31) 5319 0.1870 0.27 0.09 0.17
STERANE ($82) : 1925 0.1870 0.10 0.03 0.17
STERANE (823) 2601 0.1870 0.13 - 0.05 0.17
STERANE (S4) 5608 D.1870 0.28 0.10 0.17
STERANE (85) 3809 0.1870 0.18 0.07 0.17
STERANE (56) , 2973 0.1870 0.15 0.05 0.17
STERANE (87) 6759 0.1870 0.34 0.12 0.17
STERANE (58) 3482 0.1870 0.17 0.08 0.17
STERANE (89) 4436 0.1870 0.22 0.08 0.17
STERANE (S10) 8587 0.1870 0.43 0.15 017
STERANE (8511} 375 0.1870 0.02 0.01 0.17
STERANE (512) 6043 0.1870 0.30 0.10 0.17
C30 STERANES (813) 22246 0.1870 1.11 (.39 0.17
TRITERPANE (T1) 9763 0.5410 0.20 0.07 0.17
TRITERPANE (T2) 9888 0.5410 0.20 0.07 0.17
TRITERPANE (T3) 34125 0.5410 0.70 0.24 0.17
TRITERPANE (Td) 42582 0.5410 0.87 0.30 0.17
TRITERPANE (T5) 14820 0.5410 0.30 0.11 0.17
TRITERPANE (T86) 13008 0.5410 0.27 0.09 0.17
TRITERPANE (TT) 8813 0.5410 0.18 0.06 017
TRITERPANE (T8) 8129 0.5410 0.17 0.08 0.17
TRITERPANE (T9) 8503 0.5410 0.17 0.06 0.17
TRITERPANE (T10} 9306 0.5410 019 0.07 0.17
TRITERPANE (T11) 5805 0.5410 0.12 0.04 0.17
TRITERPANE (T12) 10808 0.5410 0.22 0.08 0.17
TRITERPANE (T13) 10654 0.5410 0.22 0.08 0.17
TRITERPANE (714) 8815 0.5410 0.18 0.06 017
TRITERPANE (T15) 6729 0.5410 8,14 0.05 0.17

CAMPCWILOGDENOHOPANET. WB2



SAMPLE NUMBER B0O119-0322 Ogden Railyard
Sampie Location” WR28A MS
WaA# R1AQ0119
Matrix Qil
HIGH, or LOW level LOW
Initial WA. or Vol. 20009 Steranes RF 0.18700
Percent Solids 48 Hopanes RF 0.54100
Final Volume 5mL ’
Additionat Dilution 1 x
Chrysene di12 Area 972837
Perylene d12 Area 800657
Internal Standard (ng) 10
[

Calib. inst Conc,
COMPOUND Area Avg.RF Conc. ma/Kg MDL
STERANE (1) 6423 0.1870 0.35 0.12 0147
STERANE (82) 2708 0.1870 0.15 0.05 0.17
STERANE (83) 4736 0.1870 0.26 0.09 017
STERANE (S4) 7397 0.1870 0.41 0.14 0.17
STERANE (85) 4570 0.1870 0.25 0.09 0.17
STERANE (S6) 4298 0.1870 0.24 0.08 0.17
STERANE (87) 7789 0.1870 0.43 0.15 0.17
STERANE (88) 4993 0.1870 027 0.09 0.17
STERANE (89) 6252 0.1870 0.34 012 ¢.17
STERANE (S10) 10940 0.1870 0.60 0.21 D17
STERANE (811) 728 0.1870 0.04 0.01 0.17
STERANE (812) 8967 0.1870 0.49 0.17 0.17
C30 STERANES (813) 18983 0.1870 1.04 0.36 0.17
TRITERPANE (T1) 13253 0.5410 0.30 0.10 0.17
TRITERPANE (T2) " 11495 0.5410 0.26 0.09 0.17
TRITERPANE (T3) 41548 0.5410 0.95 0.33 0.17
TRITERPANE (T4) 51604 0.5410 1.18 0.41 0.17
TRITERPANE (T5) 18210 0.5410 0.42 0.14 017
TRITERPANE (T8) 19143 0.5410 0.44 0.15 017
TRITERPANE (T7) 10604 0.5410 0.24 0.08 Q.17
TRITERPANE (T8) 20102 0.5410 0.46 0.16 0.17
TRITERPANE (T79) 10740 0.5410 0.25 0.08 0.17
TRITERPANE (T10) 11777 0.5410 027 - 0.09 0.17
TRITERPANE (T11) 7513 0.5410 017 0.06 0.17
TRITERPANE (T12) 11926 0.5410 0.27 0.09 0.17
TRITERPANE (T13) 13598 0.5410 0.32 0.11 0.17
TRITERPANE (T14) 10620 0.5410 0.24 0.08 0.17
TRITERPANE (T15) 7761 0.5410 0.18 0.06 0.17

Totalc

CAQPCWOILOGDEN\OHOPANE1.WER2



SAMPLE NUMBER B0119-0322 Ogden Railyard
Sample Location WR28A MSD
WA# R1A00119
Matrix ] Oil
HIGH, or LOW level LOow )
Inittal Wi, or Vol. 30.04¢ Steranes RF 0.18700
Percent Solids 48 Hopanes RF 0.54100
Final Volume 5 ml . :
Additional Dilution 1 x
Chrysene d12 Area 1008783
Perylene d12 Area 826645
internal Standard (ng) 10

i

Calib. Inst Conc.

COMPOUND Area Avg.RF Conc. ma/Ka MDL
STERANE (81) 5625 0.1870 0.30 0.10 0.17
STERANE (82) 2403 0.1870 0.13 0.04 0.17
STERANE (83) 4268 0.1870 0.23 0.08 0.17
STERANE (S4) 6445 0.1870 0.34 0.12 0.17
STERANE (55) 2944 0.1870 0.21 0.07 0.17
STERANE (S6) 3911 0.1870 0.21 0.07 0.17
STERANE (87) 6292 0.1870 0.33 0.12 0.17
STERANE (S8) 3639 0.1870 0.19 0.07 0.17
STERANE (89) 5414 0.1870 0.29 0.10 0.17
STERANE (310) 9948 0.1870 0.53 0.18 017
STERANE (311) 952 0.1870 0.05 0.02 0.17
STERANE (512) 7106 0.1870 0.38 0.13 0.17
C30D STERANES (513} 15855 0.1870 0.85 0.29 0.17
TRITERPANE (T1) 10823 0.5410 0.24 0.08 0.17
TRITERPANE (T2) 10273 0.5410 0.23 0.08 0.17
TRITERPANE (T3) 36853 0.5410 0.82 0.28 0.17
TRITERPANE (T4) 48283 0.5410 1.08 0.37 0.17
TRITERPANE (T5) 15742 0.5410 0.35 g.12 0.17
TRITERPANE (T6) 13955 G.5410 0.31 0.1 0.17
TRITERPANE (T7) 2060 0.5410 0.20 0.07 0.17
TRITERPANE (T8) 22547 0.5410 0.50 0.17 0.17
TRITERPANE (T9) 13015 0.5410 0.29 0.10 .17
TRITERPANE (T10) 10609 0.5410 0.24 .08 0.17
TRITERPANE (T11) 6428 0.5410 0.14 0.05 0.17
TRITERPANE (T12) 12271 0.5410 0.27 0.09 0.17
TRITERPANE (T13) 11698 0.5410 0.26 0.09 0.17
TRITERPANE (T14) 8967 0.5410 0.20 0.07 0.17
TRITERPANE (T15) 5554 0.5410 0.15 0.05 0.17
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Preliminary Analytical Report Summary Date: June 23, 2000

Subject: Oil Fingerprinting Analysis for Water and Soil Samples on the Ogden Rail Yard site
(R1A00119)

This summary reports results of oil fingerprinting analysis for 22 samples (chain of custody # 119-
0112 & 0115) on the Ogden Rail Yard site. The samples include 6 in surface water, 5 in sediment,
and 11 in soil.

The samples were analyzed by a modified method 80158 in which the GC-MS/SIM technique was
used. Procedures of sample analysis are described in the next sectlon In this case, the analysis calls
for generating several “oil ﬁngerpnntmg patterns” that ‘include saturate hydrocarbons (saturates)
profile, polynuclear aromatic hydrocarbons (PAHs) profile, total petroleum hydrocarbons (TPH)
profile, and sterane/hopane profiles of each sample. These profiles were subsequently used to match
either with known oil sources (e.g., fuel oils) or among the samples for identification.

Both saturate and PAHs profiles were obtained from the quantitation reports of target analytes that
include Cg-C3g normal alkanes and 33 PAHs and their homologues. TPH profiles were generated as
extracted ion chromatogram (EIC) at m/z = 85 from the samples’ total ion chromatogram (TIC); both
sterane and hopane proﬁles were generated as EIC at m/z = 217 and 191, respectively, from the
samples’ TIC.

Results of the analysis are categorized in two tables: Table 1 for water samples and Table 2 for
sediment/soil samples. The fingerprinting pattern matching is based on ASTM D-3328. The method
calls for “m” as match, “pm’ as possible match, and “nm” as not match either with known oil sources
or among the samples. In addition, “nd” indicates as “no oil fingerprinting detected”, and “nt
denotes “no distinguishable oil fingerprinting due to week oil patterns”.

The analysis results of the six surface water samples show that they have. no distinguishable patterns
of both saturates and PAHs, nor did their THP profiles. The target analytes of saturates reported were
due to glassware contamination during the extraction. As a result, the water samples are identified as
“nt” such that no oil contamination was found from these sampling locations.

Table 2 shows that the PAHs concentrations of the sixteen sediment/soil samples were all below
MDL; their TPH profiles show no pattern-matching with that of the prepared TPH standard. Their
saturates profiles are sorted into six different patterns, sterane profiles are sorted into seven different

patterns, and hopane profiles are sorted into nine different patterns. Based on these assessments, the-
samples are identified as follows:

m: | 0119-1096 (duplicate of 0119-1097) and 0119-1106

m: | 0119-1122 and 0119-1124

pm: | 0119-1127, 0119-1129, and 0119-1139 (duplicate of0119 1140)
pm: | 0119-1051, 0119-1165, and 01 195-1072

nm: | 0119-1086, 0115-11091, 0119-1120, and 0119-1147
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Baged on the summaries of Table 2, the hopane patterns of the five sediment samples (i.e., 0119-
1086, 0119-1091, 0119-1096, 0119-1097, and 0119-1106) seem indicate that their sampling locations
contain low amount of oil contamination. But since their oil fingerprinting patterns do not match any
known oil sources, and without detectable TPH profiles, it is difficult to determine the sources of oil

‘contamination.

With no hopane patterns detected in the remaining eleven soil samples, they are believed to be no oil
contamination was found in their sampling locations. .

All calibration checks passed the acceptable criteria. The surrogate recovery of sample extraction is
reported based on the results of BNA analysis. No matrix spike/matrix spike duplicate is required for
the analysis. The data package includes saturate profiles, PAHs profiles, TPH profiles (i.e., EIC at
m/z = 83), and sterane/hopane profiles profiles (i.e., EIC at m/z = 217 and 191, respectively) of ail
samples. The package also includes other supporting documents such as a S-point calibration report,
a continuing calibration check report, sample injection log, extraction log, %solid report, and sample
acquisition files. :



; TABLE 1. Results of Oil fingerprinting Analysis -in Water Samples
. ' Using Modifed Method 8015B
WA # R1A00119: Ogden Railyard (May 2000)

Sample No, [Sampling Location | Saturates) PAHs | TPH | Sterane | Hopane | Final identification
WBLKO51500 {Lab Blank nd nd . nd nd nd nt
0112-1007 ORO0O2B . nd nd nd nd nd nt
0119-1025 BVP0D3B nd nd nd nd nd ) nt
WBLK051700 (Lab Biank nd nd nd nd nd nt
0119-1043 21SP04B nd nd nd nd nd nt !
WEBLK051800 [Lab Blank nd nd nd nd nd nt
0119-1048 218P04BDUP nd nd nd nd nd nt
0118-1076 FBiB - nd nd ngd nd nd nt
0119-1082 FB2B nd nd nd nd nd nt

nd denotes "no pattern/profile detected”.
nt denotes "ne discernable or distinguishable oil fingerprinting such that a pattern match could not be determlned
due to week/no oil pattern”.



TABLE 2. Results of Oil fingerprinting Analysis in Sediemtn/Soil Samples
Using Modifed Method 80158

WA # R1A00119: Ogden Railyard (May 2000)

Sample No.  [Sampling Location | Saturates| PAHs | TPH | Sierane | Hopane

SBLK051600 |Lab Blank nd nd nd ng nd
0119-1086 OR02B nr nd nd 51 h1
0119-1091 BVPO3B p1 nd nd 52 h2
0119-1096 215P04B p2 nd nd s1 h3
019-1097 21SP04BDUP p2 nd nd 51 h3
G118-1106 215P118B p2 nd nd s1 h3
0119-1120 RZ1058 p3 nd nd 83 - h4
0119-1122 RZ106B pa nd nd 54 hS
0119-1124 RZ107B p4 nd nd s4 hS
0119-1127 RZ109B p5 nd nd s5 h&
0118-1128 RZ110B p5 nd nd s6 no
01191139 RZ2088 p3 nd nd s6 no
0118-1140 RZ208BDUP p3 nd nd s6 no
0119-1147 RZ304B pb6 nd nd s6 no
10119-1151 RZ307B p5 nd nd sb h7
0119-1165 RZ4G7B p5 nd nd s7 h8
01191172 218PP03B p5 nd nd s6 h9

nd denotes ne oil pattern detected.

nr denotes the concentration is below MDL.

p1 to p6 denote six different saturate profiles.

s1 1o §7 denote seven different sterane profiles,

h1 to h9 denote nine different hopane profiles.

no denotes hopane profile is too low to be detected as pattern.
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The Analytical Method of Oil Fingerprinting Analysis in Water/Soil Samples

The method outlines procedures for oil fingerprinting analysis. It is based on the drafts submitted in May 1996 by J.
Syslo, with titles of "Procedures for the Extraction and Analysis of Qil as Source Oil, and Oil Found in Aqueous and
Solid Matrices.” and "Revised Draft Action Plan for Analyses of Oil Spill Bioremediation Samples", The two drafts
are a compilation of SWE46°s 80158, ASTM’s D3328, Marine Safety Laboratories Notice 5200.9, and several other
methods used by the US Coast Guard, Environment Canada, and other labs that are currently developing methods
and techniques for oil analysis/oil characterization. The method characterizes oil samples using standard oil
fingerprinting techniques, PAHs and their homologue patterns, saturated hydrocarbon patterns and distributions, and
steranes and friterpanes (hopanes) isomers and distributions, as well as their overall intrinsic relationships with
sources of oils, This new analytical method is still in "pilot" stage and is subjected to future changes to improve its
performance.

Extraction Procedure

The semples were extracted based on the BNA SOP. Approximately one liter of a water sample was spiked with 500
pL of a BNA surrogate mix. The water sample’s pH was first adjusted at around 3, foliowed by being extracted with
60 mL of methylene chloride for two minutes. After the extraction, the organic layer was collected in a volumetric
flask. The extraction was repeated three times. The sample’s pH was then adjusted at around 11. The same
methylene chloride extraction at the acid condition was repeated three times. The methylene chioride extracted
solution collected from the two separate extractions was subsequently combined and concentrated down a final
volume of 1 mL. -

Approximately 30 grams of a soil sample was spiked with 500 uL. of a BNA swrrogate mix. The sample was then
mixed with sufficient amount of anhydrous sodinm sulfate, followed by Soxhlet extraction with 300 mL of
methylene chloride for 16 hours. The methylene chloride extracted solution was then concentrated to a final volume
of 5 mL.

Analytical Procedure

One milliliter of the final extract of each sample was transferred to a GC vial, followed by spiking with 20 L of an
internal standard mix, prior to instrumental analysis. The internal standard mix contains phenanthrene-d,, chrysene-
dy;, perylene-d,,, tetradecane-d;, and tetracosane-dsp (500 pg/mL each). )

A HP 5890 gas chromatograph/5972 mass selective detector (GC-MS) equipped with a 7673 autosampler was used
to analyze samples. The instrument is operated on a PC equipped with the HP Chemstion/Enviroquant.

The instrutnent operating conditions are as foliows:

Column Rtx-5, 30 meter x 0.25mm [D, 0.50 pm film thickness fused silica capillary
{Restek)

Colurnn flow Helium at 1.1 mL/min (constani flow)

Injection temperature 290 °C :

Transferline temperature 290 °C

Source temperature 170°C

Temperature program 50 °C for 0.5 min

ramp to 295° C at 20° C/min (hold 8.5 min)
ramp to 305° C at 25° C/min (hold 15 min)

Injection mode Splitess {purge time = 1 min)

Injection volume Ims

Liner 2 mm ID straight, packed with about 10 mm of silanized & conditioned glass
wool.

Scan mode ) Selective Ion Monitoring (SIM)

Electronic multiplier 200 volts above the tune’s value

A method file was set up to use the above operating conditions to acquire all samples and to quantitate saturates,



R1400119

PAHs, and TPH. Quantiation of saturates and PAHs are processed on Enviroquant, whereas PAHs’ homologue
isomers are identified and quantitated by manual search.,

The calibration range of saturates and PAHs include Cg-Cs; normal alkanes, pristane, phytane, and 16 PAHs at 1.0,
5.0, 10, 25 and 50 pg/mL. The TPH/oil standard should be an original source, a similar product, or ideally obtained
from the sampling site. '

Saturates and PAHs are quantitated using their individual average response factors. Quantitation of PAHSs’
homologue isomers was based on their parent PAHs' average fesponse factors, The average response factor, RF ..,
is used when target analytes are quantitated with an initial calibration range. The continuing calibration response
factor, RF.,, is used when target analytes are quantitated with a continuing calibration standard.

Response Factor calculations

il'he response factor of each specific analyte at each calibration concentration is calculated based on the following
equation: :
_ Acxlis
Aisx Ie

where

RF = Response factor for a specific analyte
A, = Area of the analyte in the standard

i, = Mass of the specific internal standard
Aj; = Area of the specific internal standard
I. = Mass of the analyte in the standard

The average response factor, RF,,,, is defined as follows:

_ RF1+RF2+..RFn
n

RF... where n is the number of calibration standards. Usually, n = 5.

The average response factor of each analyte of saturates and PAHs, is calculated either using Evironquant. The
standard deviation (%RSD) of the five-paint calibration range is also calculated. The criteria of an acceptable
calibration range are that %RSD < 30%.

Analyte Concentration Calculations

Saturates and PAHs were calculated using the average response factors of the method. The concentration of the
detected analytes was calculated using the following equation:

€ (mg/Kg or mg/L)= DF Aulis Vi
AisRFave(or RFec)Vi(or Wio)

where

DF = Dilution Factor

A, = Area of target analyte i

I, = Mass of specific internal standard (ng)

V. = Final volume of extract (pL)

A, = Area of specific internal standard

RF,. = Continuing calibration response Factor
RF,. = average Response Factor

v, = Sample volume (L)

Wi, = Sample weight (g)

~
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The TPH profile of each sample is obtained by generating an extracted ion chromatogram (EIC) at m/z = 85 from its
tota} ion chromatogram (TIC). The whole EIC is subsequently integrated as one peak. The response factor of each
TPH standard is calculated based on area sum of the two internal standards, tetradecane-d,, and tetracosane-dso.

The sterane and hopane profiie of each sample are obtained by generating their EICs at m/z = 217 and 191,
respectively, from its TIC. In case the sample was suspected as containing one of known oil sources, steranes and
hopane are calculated manually using QuattroPro. The sum of C.y-hopane(172(H),2 1B{(H)-30-nothopane) and C,,
hopane (17a(H)},21B(H)-hopane) are use to represent hopane concentrations for normalizing TPH data because they
are widely recommended in oil literature, In this case, another method fiie (e.g., HOPSTERI) will be used to
establish the response factor of C,, hopane (17a(H),21B(H)-30-nothopane) and C,, hopane (17a(H),21B(H)-
hopane}. The calibration range of the sterane/hopane is 0.5, 1.0, 5.0, 10, and 25 ppm. The response factor and
average response factor are calculated using the same equation described -above. The concentrations of the 15 .
hopanes and 13 steranes in the samples are calculated based on the hopane and sterane compounds either from their
initial calibration range or from their daily check. The hopane and sterane data are geperally used to establish a
“pattern” to be used for oil source identification.

Sample Analysis

The GC-MS is first tuned by injecting 50 ng of decafluorotriphenylphosphine (DFTPP) in the linear scan mode.
After the system passed the DFTPP tune criteria, three mid-range calibration standards are used as daily calibration
check standards: TPH standard at 10000 pg/mL, saturates and PAHs at 10 pg/ml, and hopane/sterane and
swrogates of at 5.0 pg/mL. The response factor of each continuing calibration check standard (RFce) is evaluvaied by
comparison to the average response of it original calibration range. Continning calibration check evaluation for
saturates, PAHs, hopane, sterane, and surrogates is conducted on Enviroquant; Continuing calibration check
evaluation for TPH is performed manually on Quattro Pro. The samples can be acquired once all three calibration
checks passed the acceptable criteria (e.g., £30%).

Table 1 of the appendix lists analytes of staruates, PAHs, and their corresponding internal standards used in the
method. Table II lists quant ion of analytes , surrogates, and internal standard used in the method.

L3 ]
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APPENDIX



Table L Analytes of Saturates, PAHs and their Comresponding Internal Standa

Naphthalene-d,

1-C, thru n-C,; SHCs
Naphthalene

CIN thru C4N isomers

Chrysene-d,,
Fluoranthene

Pyrene

CLE/P & C2F/P isomers
Chrysene

CI1C & C2C isomers
Chloestane {Steranes}

_dﬁ_-Tetracosane

n'clg th.l’ll n‘C;G, & l'l-C"
d62-Triacontane {surr}

Phenanthrene-d,,
n-C,, thru n-C,, SHCs
Fluorene

CIF thru C3F isomers
Pristane

Phytane
Dibenzothiophene
C1D thru C3D isomers
Phenanthrene
Anthracens

CI1P/A thru C3P/A isomers
Anthracene-d,, {surr}
Sa-androstane {swr}

Perylene-d,,
Benzo(b)luoranthene

Benzo(k)fluoranthene
Benzo(e)pyrene
Benzo(a)pyrene

Perylene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i}perylene

Hopane {moretane / hopanes}

Sum of d,,-Tetradecane + d,-Tetracosane

Total TPH using m/z ion 85

RIA0O0ILS



Table IL. Quant lons of Saturates, PAHs, Surrogates, and Internal Standards.

Compound:

d8-Naphthalene {is}

Qctane C8

Nonane C9

Decane C10

Undecane C11 .

Naphthalene

Cl-naphthalene isomers
C2-naphthalene isomers
C3-naphthalene isomers
C4-naphthalene isomers
Dodecane C12

Tridecane C13

Tetradecane C14

Pentadecane C15
d10-Phenanthrene {is}
Hexadecane C16

Fluorene

Cl-fluorene isomers
C2-fluorene isorners
C3-fluorene isomers
Heptadecane C17

Pristans

Dibenzothiophene
Cl-dibenzothiophene isomers
C2-dibenzothiophene isomers
C3-dibenzothiophene isomers
Octadecane CI8

Phytane

Phenanthrene

Anthracene
C1-phepanthrene/anthracene isomers
C2-phenanthrene/anthracene isomers
C3-phenanthrene/anthracene isomers
d12-Chrysene {is}

C27 Baa-cholestane and other Sterane isomers

Fluoranthene

Pyrene

Cl-fluoranthene/pyrene isomers
C2-fluoranthene/pyrene isomers
Chrysene

Cl-chrysene isomers
C2-chrysene isomers
d12-Perylene {is}
Benzo(b)}fluoranthene
Benzo(k)fluaranthene
Benzo(e)pyrene

R1A00119

Quant [on:

136
85
83
85
85
128
142
156
170
184
85
85
85
85
188
85
166
180
194
208
85
§5
184
198
212
226
85
85
178
178
192
206
220
240
217
202
202
216
230
228
242.
256
264
252
252
252

(continued)
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Table I, (continued)

COMPOUND Quant Ion
Benzo(a)pyrene 252
Perylene 252
Indeno(1,2,3-cd)pyrene 276
Dibenzo{a h)anthracene 278
Benzo(g,h,i)perylene 276
C30 17B(H),2 1a(H) hopane & other hopane isomers : 191
d50-Tetracosane {is} 66
Nonadecane C19 : 85
Eicosane C20 . ' 85
Heneicosane C21 _ -85
Docosane C22 85
Tricosane C23 85
Tetracosane C24 85
Pentacosane C25 &5
Hexacosane C26 © 85
Hepracosane C27 85
Octacosane C28 85
Nonacosane C29 : 85
Triacontane C30 85
Hentriacontane C31 | ) 85
Dotriacontane C32 85
Tritriacontane C33 85
Tetratriacontane C34 85
Pentatriacontane C35 . 85
Hexatriacontane C36 ) &5
Qctatriacontane C38 _ 85
d30-Tetradecane {is} : 66
Total TPH 85

uses sum of d30-Tetradec;ne {is}
& d50-Tetracosane {is}
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